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LONDON - - 1O September 1979
SE1 £TE :
Dear Sir

MEDICINES ACT 1968

\ Te An inspection of the pharmaceutical manufacturing facilities of the Blooz

' _ﬂ/ Products Laboratory, Elsiree was carried out on 2% - 27 April and 16 - 19 July 1%/%.

Shortcomings observed during the course of the inspection are summarised at various
points in the enclosed copy of the inspection report.

2. The report was considered by the Inspection Action Group of the Division in
accordance with the procedure described in my minute of 20 July to you. The
conclusions and recommendations of the Group are set out in the appendix to tilis
letter. )

3, I should be grateful if you would submit the report, conclusions and
recommendations to the Joint Manzgement Coummittee for the laboratory and let me
have as soon as possible proposals for remedial measurecs, setting out wiere
appropriatc a time-table for their implementation and completion.

Yours faithfully'

GRO-C

e ' ' ‘ G E J FIRSTBROOK

. ENC

912.
9 /a0 |
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BIOOD PRATFICTS LADORATOR! — HISTREE

CONCLUSIONS AND RECOINENDATIONS OF MEDICIK ¥ES DIVISION

*COIICLUSION
1.,  The Blood Products Laboratofy was developcd in stages over a number

of years as new products were introduced and new buildings were erected 1o

facilitate their mamfacture. o g

.

POV

2. . Vith the exception of the L«rge Fractionation Laboratory, the buildinzs
. were designed as laboratories for small séale mamufacture and as proauctluﬁ

increased could rnot readily be adepted o large scale manufacture;

3. The three main manu@acturing departments.have operated as separate

units; .each developing in its own way, and this hes resulted in the lack

of an integrated manufacturing operation.

4. _The key personnﬂl are scientists with research and develoanﬁt expericnes

but have not had the cpportunity to gain experlcnce of modern large-scal

sterile .production requirements in the pharmaceutical indusiry. This was no

doubt the correct policy in a development situation vwhen production was

gmall and research and development was an important featurc of the laboraicry.

5 Production is now on a scale which mst be rcgarded as a large scale
factory-iype operation and has out-grown the premises in which it is undertaten.
6. ‘- The Laboraiory is so short of space for cold sioraze; quarantine of

rav méterials, in-process materials and finished products; receipt and
despatch, packaging; and warchousing generally, thet it is not practical or

safe to increase throughput even if the necessary production facilities were
avallable. For these reasons it is not practicable to consider a double=.

shif{ system of working if it were possible to employ the appropriate cdditional
staff.

T. If this were a commercial operation we would have no hesitation in
recomnending that manufacture should cease until the facility was upgraded

40 a2 minimum acceptable level.
—1—
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8. However, as blood products are essential to the health and well-
being of the nation and as alternative sources of supply are severely
restricted, production‘at Llsiree may continue provided certein aspects of
the standards of production énd control are improved immediately end that
the planning of certain cther essential improveménts in these standards

comnences immediately with a view to very carly implcmentation.

RICQITHSIDATIONS

9. Our recommendations are therefore as follows:-

~

"a) Under no circumstances should production of any product

be increased under the existing manufacturing conditions.

b) There is special need for the ma anufacture of Freeze-~Dried
Plasma %o be upgraded immediately by locating it elscwhere on the
premises as the pre°er‘facllltj is totally unacceptable. The o
alternatlve is to cease manufacture of this product as the operation

as currently undertaken is mlcroblologlcally haza*douu.

10, Tmmediate upgrading of product procedures and control rmust include:-—

-a) An improvement in hygiene cleaning procedures to be

established, written down, evaluated and regularly monitored.

b) Manuals of manufacturing and testing procedures %o
be dravm up. '
c) Specifications for raw materials, eg time~expired plasm2,

fresh-frozen plasma; plasma specifications to include microbial

limits.
a) Packaging components to be clearly defined.
e)‘ Environmental monitoring to be introduced and action taxen

when the results are outside accepteble (specxflcd) levels.

£) Documentatlon {0 be revised and ntandardﬂsed throughout
the laboratory.

g) Standardised procedurcs to be introduced for scrutinising
production and test records, with.a nominated person responsible

for this task and ®r the releasc of products.
h) Job descriptions and responsibilities to be clearly defincd.

i) Training procedures to be ihtroduéed. ‘7\53
. . lcz p'J

KRS
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x) = Steps to be taken to establich the following key

posts and appoint appropriate staff as:

Factory llenager; with industrial experience of
the manufacture of cterile pharmaccutical products

and preferably bloqd products or biologicals processing.

Quality Controller; as defined in the Cuide to Good Pharmaccuticzl
Manufaciuring Practice.
ficrobiologist; to provide a fully integrated

microbiologicel service.

Fngineer; to provide an engincering service and planncd
preventive maintenance throughout (should have experience
of clean rooms, clean air systems, sterilization,

filtration eic).

11,  Planning of essential improvemenis must commence forthwith and,
{eke-into consideration the following:—-- - et
a) The present facility is tot2lly unsuitable for
menufecture of sterile products and incapable of being

upgraded to the required standerds.

b) . Tae existing buildings would Sé suitable s, cr.could

be gdapted for use as:.

in-process and control laboratories, research and development
- leboratories; office accommodation, warchousing, receipt and

despatch, packaging.

c) A new factory-type menufacturing facility is required.

ADDITIOHAL COLIEIT

* 32, ° The arrangements originally intended for increased production (knewn as
‘WStop Gap Froposals") should be proceeded with as quickly as possible to
provide additional cold storage space, Qarchdusing, goods receipt and decpaich,
container washing and preparation, but only if such a development can be in=
corporated into a ncw manufacturing facility. However, in proceecding vwith
1STOP GAP!' fhcre should be no intention of increasing production in the
| | . Ry

D3 ,
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present facility as it is alrecdy overloaded and seriously -deficient in
stondards. ‘e do not see the nced %o develop a green—field site for the

new manufacturing facility. "Instead we would advise that the existing
buildings to the north of the Blood Products Lzboratory should be dcmo’lsncd
and this area utilised. Production could be continued at existing levels
in the upgraded existing Laboratory -during building of the new p“oduc%ioq
facility. Adequate precautlons would need to be taken during such a pericd
to prevent contaminntion of products from the environment. When the new
production arecas are in operation the existing buildings could be adapted
for the ancillary operations. Consideration should be given to amalgemating
production froa the Plasma Fractionation Laboratory at Oxford, but in the

meantime that Laboratory too should be inspected.

g /:@g‘f
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APPENDIX 2

MEDICINES DIVISION RECOMMENDATIONS FOR
ACTION TO BE TAKEN AT THE BPL ELSTREE

DETAILS OF ACTION TAKEN IN RESPONSE TO
THE RECOMMENDATIONS

MEDICINES DIVISION'S COMMENTS
ON ACTION TAKEN AND

_ ESSENTIAL SHORT-TERM REQUIREMENTS

1. Under no circumstances should
production of any product be increased
under the existing manufacturing
conditions.

2. There is special need for the
manufacture of Freeze-Dried Plasma to
be upgraded immediately by locating it
elsewhere on the premises as the
present faility is totally unaccept-
able. The alternative is to cease
manufacure of their product as the
operation as currently undertaken is
micro-chemically hazarous.

3. Immediate upgrading of product
procedures and control must include:-

a. An improvement in hygiene
cleaning procedures to be estab -
lished, written down, evaluated
and regularly monitored.

b. Manuals of manufacturing and
' testing procedures to be drawn up.

¢. Specifications for raw materials,
_eg time-expired plasma, fresh-
frozen plasma, plasma specificatiors
'to include microbial limits.

d. Packaging components to be
clearly defined.

1. Freeze-dried plasma The production
of freeze-dried plasma is to cease
forthwith.
]
a. Cleani Arrangements for the .

provision of adequate cleaning - ..
facilities are being undertaken
with the advice of Domestic
Services Branch of the Department.

1

e

1.

Production of freeze-dried plasma

should have ceased already.*

2.

-

" As production has ceased up- °

grading does not apply.

2

-

a. Details are required of the
© measures taken before comment
.. can be made.

. *.
b. Details required.

~Ce "

d - " ”

e

* Confirmed that production has a /)ased.
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MEDICINES DIVISION'S COMMENTS
ON ACTION TAKEN AND
ESSENTIAL SHORT-TERM REQUIREMENTS

m~

DETAILS OF ACTION TAKEN IN RESPONSE TO

MEDICINES DIVISION mmﬁoximzu>aHozm FOR
THE RECOMMENDATIONS

ACTION TO BE TAKEN AT THE BPL ELSTREE

e. Environmental monitoring to be
introduced and action taken when
the results are outside acceptable
(specified) levels. .

f. Documentation to be revised
and standardised throughout the
laboratorye.

" ge Standardised procedures to be
introduced for scrutinising

- production and test records, with
a nominated person responsible:
for this task and for the release
of products.

h. Job descriptions and responsi-
bilities to be clearly defined.

f. Documentation Heads of depart-

~ ments of the Blood Products

Laboratory, in conjunction the
Director and with Dr Smith of the
Plasma Fractionation Laboratory,
Oxford, are eurrently drawing up
standardised documentation appro-
priate for use in the up-graded
facility. The Medicines Inspec-
torate has offered every assis- ...
tance in compiling and Haqwotwnm
such documentation. -

h. Job description Job descriptions
for each staff post are being
drawn up and these will clearly
define individual responsibilities

\_~

~ e. Details required.

f. It is essential that
- standardised documentation be
prepared for operations in the
existing facility. Revised
documentation will be required
for the fully upgraded facilities.

...... . He should like to have details

of procedures and to know who will

eo nonuouuwcwo.

]
h. Noted and welcomed.

.Y,./
| —tak
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MEDICINES DIVISION RECOMMENDATIONS FOR
ACTION TO BE TAKEN AT THE BPL ELSTREE

DETAILS OF ACTION TAKEN IN RESPONSE TO
.THE RECOMMENDATIONS

MEDICINES DIVISION'S COMMENTS
ON ACTION TAKEN AND

'|- ESSENTIAL SHORT-TERM REQUIREMENTS

j. Training procedures to be intro-
duced. .

k. Steps to be taken to establish

the following key posts and appoint

appropriate staff as:

Factory Manager; with indus-
trial experience of the
manufacture of sterile pharma-
ceutical products and prefer-
""" ' ably blood products or
biological processing.
Quality Controller; as defined
in the Guide to Good Pharma-
ceutical Manufacturing Practice.
Microbiologist; to provide a
fully integrated microbiological
service.

Engineer; to provide an engineer-
ing service and planned preven-
tive maintenance throughout
(should have experience of clean
rooms, clean air systems,
sterilization, filtration etc).

.

P

j. Staff training Staff training
in good pharmaceutical manufactur-
ing practice has already commenced.
Staff will also have the opportunity
of observing these standards in
opcration within the pharmaceutical
industry.

[]
k. Head of the Coagulation Dept. .
The present head of the Coagula-
tion Department is to retire shortly
His duties will be taken over by
Dr J K Smith of the Plasma
Fractionation Laboratory who is
already spending a substantial
proportion of his time at the
Blood Products Laboratory
revising documentation and
manufacturing procedures.

Quality controller. The phasing-
in of the amalgamation between the
Plasma Fractionation Laboratory .
and the Blood Products Laboratory
has the added advantage that

Dr Ethel Bidwell will shortly be
able to provide a full analytical
quality control service and
appropriate staff training in
quality control for the two
laboratories.

‘je Details of the programme
of staff training and by whom
it would be carried out are
required. It is hoped that
" staff would be seconded to
industry to gain experience in
.good pharmaceutical manufagtur-
ing practice.

k. The appointment of Dr Smith
seema entirely appropriate.
However, he is unlikely to have
the expertise in pharmaceutical

» manufacture expected of a Director
of production. ’

. .This can be corrected by the
appointment of a production
manager with biopharmaceutical
experience with a firm such as
Evans, Wellcome or Pfizer and
.with a ooamoumcnwno salary.

While we do not question
Dr Bidwell's expertise in the
analytical control aspect of
_quality assurance it is very
doubtful whether she has the
experience of a person responsible
for quality assurance in the
large scale manufacture of sterile
products. We are not in a
position to comment objectively
on the value of this proposal,
therefore. We are looking for
the appointment of an expert in
the field of quality assurance.
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MEDICINES DIVISION RECOMMENDATIONS FOR
ACTION TO BE TAKEN AT THE BPL ELSTREE

DETAILS OF ACTION TAKEN IN RESPONSE TO
THE RECOMMENDATIONS

MEDICINES DIVISION'S COMMENTS
ON ACTION TAKEN AND S~
=

. { .ESSENTIAL SHORT-TERM REQUIREMENTS

4. Planning of essential improvements
must commence forthwith and, take
into consideration the following:-

a. The present facility is totally
unsuitable for manufacture of
sterile products and incapable

- of being to the required
standards,

b. The existing buildings would -

st 4n . . ba suitable as, or could be

adapted for use as:

in-process and control
laboratories, research _
and development laboratories,
office accommodation,
warehousing, receipt and
despatch, packaging.

_Ce A new factory-type
‘manufacturing facility is required.

o

S. The improvements documented above
will, it is hoped, go a considerable
way towards improving the good
manufacturing practiceat the Blood
Products Laboratory, although it must
be emphasised that no serious hazard

o L
N

Microbiologist:
This post should be filled.

Engineer:
This post should be filled.

b(a)-(c) -
We would like to know what is planned
and of progress made. :

A

5.I It is not accepted that the
suggested improvements go a
considerable way towards improving
g.m: p at the laboratory. It is
essential that further measures
be taken in the short-term to

L]

S
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MEDICINES DIVISION RECOMMENDATIONS FOR
ACTION TO BE TAKEN AT THE BPL ELSTREE

DETAILS OF ACTION TAKEN IN RESPONSE TO

THE RECOMMENDATIONS

MEDICINES DIVISION'S COMMENTS
ON ACTION TAKEN AND
ESSENTIAL SHORT-TERM REQUIREMENTS

to patients has ever been identified
as arising from the administration
of these products.
jmprovements are being considered for
implementation as soon as money can
be made available. .

6. Up-grading of freeze-—drying area
A new EF 10/10 freeze-drier is .

currently being installed together ..
with a new workshop and office in the
freeze-drying area. Plans are being
drawn up for the provision of a

Further short-term

..unoqwuo minimum safeguard in the -

production of the preparations.

It is understood that the ’
"gtop-gap" proposals have been
dropped. We understand alternatives
have been considered and would like

to have details.

6. = These proposals refer to the -
area for production of Factor VIII
and immunologicals. The purchase .
the freeze-drier had originally
been arranged to provide stand-uy
facilities. The changing room for
personnel is an improvement as it ' "

rlh
] ,/,9 .
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changing room for staff eatering the. .
freeze-drying area. . “ " | will separate people and product. = ..

o It does not improve the air quality.
The resiting of the workshop may .
provide extra space in the packing .
area. T B RN o

] The possibility of installing a
larger fun to increase the number ‘
*| ‘'of air changes should however
-be explored. ¥he quality of air
_ supply does not meet the standards

{1 for a permanent installation.

-
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DETAILS OF ACTION TAKEN uu.ruiamn.io THE. RECONVEXDATIONS
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MIDIIDGD IIVICION'S OOV
OR ACTION TA:ED KD 3L
CEITIAL SHINDSTIM RILUITANIN

n.u.v.-wn:nva:.ru:oou_.eﬁ:.-l-:c.s...n-nwoenwoa:cﬂ.»-avpbl-oevo
afTazed s=-eldlately by locating it elsewhere on the premises ss the present
2a31jty 37 totallv unacceptadle. The alternstive is to csase manufaoture
6ftt:r gruiust ar tle operstion ss currently undertaken is micro-

132¢=ssally nazwious.
). I=medaate uprTading of product proceduros and control must includei~

8. An i-prove-ert §n (Qn ene cleaning procedures to be establiched,
writter dowr, evaluated and regularly monitored.

&
d. -..m...b.,.,u.w-u of marafacturin; and testing procedures to be drawn up.

€. Sresificziicns for ras muterialo, eg time-expired placma, fresh-

aTeTLiT

frozen plasmiy placma specifications to include microbial limite.

d. Packagirg corponerts to be clearly defined.

e. Srrirom-er:al oonitorins to be introcuced and aotion taken when
the rrsulic re outride acceptable (specified) levels.

7. Dosi=eniation to be revised and standardised throughout the
ladorziory.

2dtendaiged .
£. S2ar.3~2Yre? proceiures to be introduced for scrutinising
$rocucsitn an! test records, with a mominated person responsidble
for tr3s tack and for the release of products.

E. Jab gesgeri-tions and recponsibilities to be clearly defined.
3. Trzizirg proceiures to be introduced.

k. £2cps 20 be taken to estadlish the following key posts and sppoint
prrarriate sialf ass

gteriles pharwrcutical products and preferably blood producte or
Yirlogicals jrocecsing.

(W : :
C.-2437 Jortroller: as defined in the Culde to Cood Pharmaceutioal
Vanglastgring Practice.

Fartory Yonpger; with industrial experjence of the manufacture of

Yicrobiolorist; to provide a fully integrated l.»o..ozcuon»n-u servioe.

yineer; to provide an engineering service and planned preventive
pairtenance througnout (should have experience of olean rooms, olesn
air cysiens, sterilisstion, filtration eto).

Kiiena

1. PFrecte—dried plasma The produotion of ?o.-'e.nrn plamma S0 to
ceans forthwith,

a. Cleaning Arrangements for the provision of adequate
clesning facilities are being undertaken with the advice eof
Domestio Services Branoh of the Department.

f. Documentation Heads of departments of the Blood Products
Laboratory, in conjunction the Director and with Dr Seitk of
of the Flacma Fractionation Laboratory, Oxford, are currently
draving up etandardized documentation appropriste for use in
the up~rraded facility. The Medicines Inspectorate lLas
offered every ascistance in compiling and reviewing suct
docurentation.

h. Job description Job descriptions for each staff post are
beinc drawn up and these will clearly define individual
reeponeibilities, -

. Staff traini Staff training in good pharmaceutical
manufacturan~ practice has alreandy commenced. Staff will
slro have tie opportunity of obrerving there standards in
opecration within the pharmaceutical industry.

of tne Coagulation Department The present head of the Coazulation
Departrert ie to retare rhertly. His duties will be taxen over by

Pr J K Lmith of the Flasma Fragctionation Laboratory who §s alreasly
spendins a rubrtantial pronortion of his time at the Bloot Proiucte
Laboratory revising docunentation and manufacturing procelures.

Quality controller The phasing=in of the amalgamation betweez the
Plarma Fractionation Laboratory and the Blood Products Ladoratory hes
the siuied sdvantage that Dr Ethel Bidwell will snortly be atle to
provice s full analytical quality control service and approj;riste staff
training in quality oontrol for the two laboratories.

2 lonfunme  tret prowmtds ot WO nZ.L..N ™

1 . T

J

1.

alr
2.

ke

upgrading does not now apply.

entirely srprorriaste.
be is wnlikely 20 kave ire
expertise in pharmmacevtiical
manufacture expeste? of a Director
of productjon.

Tris can be correctel by the
sppointmert of a production
parsger with tiopharwasevtizal
experience with a firs susl as
BEvans, Wellcoae or Pfiger azd
with & coumensurate salary.

Production of rrrrai-ied

plaraa chould tave cencel

—

enly.
Az proluction ras cearel,

™~

s. Doteilm are resuired of &
the measures tiier. belore -—
comaent can be made.

b. Detsils resuirel. e

c. " "

“- L L)
.. - “w

f. It §s escential that
starjardised docurentation be
prepared for operations in the
existing facilaty. Fevised
éocunentation vill de repuared
for tre fully urzralel
facilitien.

g. Ye should like to lave
detailes of proceiurer i to
know who will te regporsible.

.h. Fcted and welcomeld,

J. Details of tte yraoTxnie
of sta’f trajning wnd bty wios
11 would e carciel out are
reguired. It is hoped that
staff would be secoried to
inductry to gair experience
4n ~od pharaaceutizal
mawefacturing praciice,

adpointzernt of Dr Onith seeds
However,

V',..u ...»*of 3 e
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YESISOES DIVISION RECGIGISIIATIONS - FOR- ACTION: 700 BE:
TAKS! AT THE B F L EUSTREE

DEPAILS. QR ACTEW: TOATRE TN RRSPONSE 7O THE: RBOCMOCIDATIONS

| yEmrcIsms DIVISICNeS COVINTS

_n. O% ACTICN TAYE: D

&= TIAL SHOHT-TERY ASIVIRNETE

Awnirz of ezsentiad {nprovenents must ComIeNoS: footindtte: and,, teke. inta

nsigeration tre Jollowing:=

- The present facility is totally unouitable mr menufnoture. oft ataridn.
pradusts and incapaile of being upgraded to. the required: standardm,

». Tae exiziing duildings would ba suitable as, o coulll’ be. adnpted. fpr
uLe AsS:

An-grocess an2 control lsboratories, research and dsvalopnent laboratorims,

effice accorrodation, warehousing, receipt and despatoh,, psokuging.

c. A pew factory-type manufecturing facility is required,

(5

()

5. The improvements éocweented above will, 4t is hoped, go &
conaidersble way towarde improving the good manufacturing practice

at the Blood Products Laboratory, altbough 11 must be enphasieed tist
no serious hazard to pstients hes ever been 4dentified a» arieing
from the sdministration of these products. Purther short-tera
improvemente are being considersd for implementation &s 800D &8 BODEY
can be made availsble,

ng area A new EP 10/10 freese-d-ier

{s ourrently being installed togetner with & nev workshop anl offlse
in the fresce—drying ares. Plans are being drawn up for the provision
of a ohanging room for staff entering the freese-drying srea.

T "
W ile ve .do rat ~uesticn

or M.w..,.....:.ﬂ expertire in the
analvtacal contral arpect of ¢
iqualaty. asnurance it -is very 2
‘dauttful. whetter ahe Las txe . —_—
eapericnce of a8 peredn rerponsible
for ~uilaty erpurance in tue. 4’
1srre ronle nonufaziuwre of rterile _
prosustr, We are rat 1% ]

poritacn to crrment otjestively ot .
the valve of rae propdeal,

therefore, we are lodckins for

the appaintment of arn expert 1L

the field of cuality sesurands.

*i=pobiolofist?
Thie post should be filled.

CBLA0000988_0012

Ergineer:
~is post should de filled.

a{a)-(c)
we werld like to know what is
planned an? of progress cale.

5. 1t is rot sccepied that the
surrested irproveternts {o 8
cornciderable wvay toxards izprove
ir. ¢.m: p at the ladoratory.

Jt ie esrential that furtles
peazures be taken ico 4he siort
term to proviie miraTd safersird
in the production of tte !
preparstions. It 45 undersidad
that the "etop-gap” Froposale
have been 4ropped. e unlerrtarnd
slternatives rave ber: conriiereld
and would like to have detailr.

6. There proposals refer t3 3°¢
ares /.. production of Faszor [pod
and imrunologizals. The purchare .
the freces=drier ka2 orimani-.-y
been arranzel to proviie riani
by facilitiec. The chaninyd
for perrornel 18 an imorovorme
as it will ccparate peoyie ol
product, It ¢oes Dot imrrive
the air zuality. Tne reratird
of the workslrop mar Frovi 2¢ extre
space in the rackins erea.

The postitility of sretalling

a larger fun %3 jnirease the
mumber of air chas.ges shoulid
however be sxplored. Tue
quality of air wzpply does pot
mest the stazdards for »
pecmanent dnstallation.
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Report -of Inspection of

Dates of Inspection
Objective

Senior Personnel met

DHSS representatives

13

.

The Blood Products laboratory

Elsgtree
Hertfordshire

23 to 27 April 1979 and
16 to0 19 July 1979

To assess the manufacturing operation

from a pharmaceutical viewpoint.

Dr lLane,
Mr Vallet,
Mr Wesley,

Dr Ellis,
Dr Singleton,

Mr Montgomery,
¥r Sharman,
¥r Pettet,

Mr Williams,
Mr Greulich,

Dr Holgate
Mr Flint
Dr Purves

Director

Deputy Director

Head of Large Fraciionation
Laboratory

Head of Clotting Factors
Laboratory e

Microbiologist and Head of
Freeze-dried Plasma laboratory
Engineer

Packaging

Chief Technician C F laboratory
Senior Technician C Flaboratory
Guality Control Chemist

(part time)
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PART 1 - GENERAL REPORT
1. INTRODUCTION

Dr lane, Director of the Blood Products laboratory (BPL) took over the
responsibility of running the laboratory only about 6 months ago on the
retirement of Sir William Maycock.

Brief discussions of a general and introductory nature were held prior to
starting the inspection for the bemefit of Dr Purves, who had not visited

the site before. It was intimated that production thfoughput in the unit

has far exceeded the original design capacity. In an attempt to rectify

some of the immediately apparent deficiencies a 'stop gap' project has been
initiated to partly improve the buildings and alleviate difficulties concerning
storage. Some of these measures are intended to be temporary, but others,
such a8 cold stores, are being plamned for long term use. In general, the
impression gained from Dr lane was that he fully appreciates his major problems
lie in staffing, limitations imposed by premises and having to run the

~laboratory as a factory.

1.1 Ingpection Format

Messrs Flint and Purves have inspected and reported on this site as
they would have done were it a pharmaceutical operation.

2. STORES AND RECEIPT OF CEEMICAL RAW MATEBIAIS, COMPONENTS ETC

*The storage aree allocated for the receipt of gemeral goods and chemical raw
meterials is severely congested to the extent that areas, although designated
for quarantined and passed goods are not used as such. - Congestion is such that
it precludes good storage and proper stock rotation of components such as vials,
bungs etc. On the whole the area is dry and weatherproof, although some leaks
were evident through part of the roof behind the loading bay.

Analytical control over chemical raw materials, instituted only in 1978, has
been organised by Mr Greulich, who is in charge bof the analytical depa.rtrﬂetit.
Fach container is identified and one from each manufacturer's batch is fully
#agsayed according to laid down specifications. These specifications appear to
be those of the EP or BP but as yet have not been written in a formal manner.

-

Rit¥)
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COmponEn{s such as bottles, vials, bungs etc are, as yet, not routinely tested:
there are no forml specifications. Some vials stored behind the loading bay
were left open to atmosphere.

A limited amount of in-process testing is done using meinly electrophoresis and
ethanol determinations.

A series of standard analytical methods have been prepared for the analysis of
raw materials, in process samples and finished products.

Because of the inordinate time taken to inspect the production of this
operation, it was not possible to have a comprehensive look at the analytical
laboratories during the first week of the visit. A report on this will be
prepared after a follow-up inspection planned for the week beginning Monday
16 July 1979.

3. PRODUCTION PREMISES, EQUIPMENT AND PROCEDURES
3.1 Mr Wesley's Department : large Fractionation and Final Solutions

Mr Wesley, who is in charge of the large Fractionation laboratory (IFL),
joined the BPL 16 years ago direct from Nottingham University, where he
obtained a B Pharm degree. He is responsible for 1large scale protein
fractionation and the production of immunoglobulins. His deputy oversaw
the latter production, but has left for a post in industry: he has not
yet been replaced.

Staff presehtly working to Mr Wesley include a Mr Butcher who has worked
in the laboratory for 25 years and was in charge of ether fractionation
when it was in operation: Mr Butcher is ‘the chief technician. Three
technicians (with various O and A levels, doing day release) and
laboratory assistants, employed for mamual work report to Mr Butcher.
There is no formalised training for technicians or laboratory assistants
other than that given by exposure to work in hand.

3.1.1 Products made

The ma jor products made in this laboratory include:

-l

' M/z;.%
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316161 Plé.sna Protein Fraction, PFF
3.1.1.2 Salt Poor Albumin 10g% and 20g%, and
3.1.1.3 Normal and specific Immunoglobulins

A summary of the production of these can be seen at page 3 of
Appendix 1, using the standard cold ethanol fractionation method of

Kistler and Nitschman (Vox Sang 1,414-424, 1962). Starting mterials
used in this production include: '

3.1.1.4 Time expired plasma: this comes from Regional
Transfusion Centres (R'Cs) in 5L plastic packs.

'3.1.1.5 Cryoprecipitate supermatant: <this also comes from
RICs. Materials 4 (3.1.1.4) and 5 (3.1.1.5) normelly amcunt to
about 1,200 litres per week which contributes about 50% of the
plasma requirement.

3.1.1.6 Cryoprecipitate supernatant: a second source of this
mterial is from Dr Ellis' laboratory [ Clotting Factors Labora.tory_7
and consists of plasma from which factor VIII has been removed.

This is supplied to the LFL in bulk, in stainless steel
fractionation vessels, 1000 litres per week. It is not routinely
tested for E’bs Ag or micro—organism count: it can have high
microbial counts as some examinations have show.

3.1.1.7 Factor VIII/IX supernatant: a supply of this 120 litres/
week is obtained from Oxford Plasma Fractionation lLaboratory in
stainless steel churns.

3.1.1.8 ©Fraction 1 supernatant: this is plasma from which
fibrinogen has been removed.

3¢1.1.9 Precipitate A supermatant: +his is plasma which has had

antibodies removed (Specific 1gg) and contains albumin only.

3.1.1.10 Preeze dried, time expired plasma from Dr Singleton's
laboratory.

3¢1.1.11 Plasma from Belfast in 3L packs.

CBLA0000988_0024



()

()

-'I‘he composition of the starting plasma pocls therefore varies according
to source, the proportion of frozen time expired plasme and liquid
plasma used. This, it was said, did not affect the quality of the end
product even though Belfast plasma has been known to have organism

counts up to 3 million per ml, other plasms have also been found to
have counts in the region of 500 per ml.

All plasma received from the RICs is tested for P\.'bs Ag by a radio
immnoassay (RIA). If there is insufficient material in the testing
pouch then this test is done in preference to a microbial count.
Plasme, the microbial quality of which is unknown, can be used in
production runs. Some RIA testing is done at Region and reported to
the BPL. (i.e. North London and Brentwood).

Initially the turnover of time expired plasma was about 10 weeks but now
the unit is being supplied with more plasra than can be handled by the
existing staff on a single shift basis and turnover, it is estimaied,

is greater than one year. ‘

Liquid plasma is normally used within 3 days but it could stand longer,
perhaps over weekends, if this is to be so then alcohol (967 ethanol and
2% methanol) is added to a final concentration of 19%. The justification
of different storage temperatures for liquid plasmas, that is +2°C, - 3°C
and =5°C is due to the alcohol content (see page 4, Appendix 1).

As fraction II, used for immunoglobulin production, is produced a2t a
frequency of 1 batch in 10 of large scale fractionation, fraction II
starting material is selected with care to get the 'best'. Any potential
fraction II material about which there is the slightest query is not used.

"Propical pool! plasma, i.e plasma from coloured donors, is not used.
Every 5L pack of time expired plasme is an individual batch: it is
mede up to 28 donations, details of which are kept by RICs but not
passed on to the BPL. ’

3.1.2 Production Process

SL packs of time expired frozem plasma on receipt at the BPL is
transferred within a short time period (30 mins) to =25°C stores on the

upper floor of the large fractionation laboratory. Material is kept

-
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on numbered pallets and details of batches on a pallet location are
recorded. - Pallet contents are net secure in that individual packs
could be transferred from one pallet to another. This is not of any
great consequence as batches are requisitioned the day before use and
checked against the batch numbers on the outsides of cardboard cartons
and, also on the pack inside. ' The 'production' batch record is
ticked against each pack number and packs are transferred to a second
pallet. On the day of use the packs are checked again and the ticks
ringed. At the first checking stage material that has been defined as
unacceptable is removed from the pallet, but not from the store.
Acceptable material should always be kept secure i.e. on a caged pallet,
segregated from rejected material.

Pooled mterial collated for processing consists of liquid plasma,

which is always used first, and time expired frozen plasma to make up the
volume for a given production run. Separation of the required portions
is then by cold ethanol fractionation at various pH values and
centrifugation.

3.1.3 Premises, Equipment and Procedures

Operations involved in large scale fractionation are split between two
floors. The initial steps are carried out on the upper floor
fractionation room (see Appendix 2¢). All of the remaining steps are
undertaken in a ground floor area shown at Appendix 2b.

SL packs of plasma in cardboard outers are transferred on wooden
pallets into the upper fractionation room. Cardboard and wooden
pallets should not be taken into this é.rea.: the latter should be easily
cleanable and be of plastic or metal comstruction.

This production area houses the tops of four stainless steel processing
vessels the bodies of which protude into the ground floor processing
room in which centrifugation is done.

The room finish is of gloss painted plaster -ceiling, three walls of a
similar finish, one of welded vinyl and the floor is covered again with
welded vinyl. The area is air-conditioned but the quality of air
supplied was not known by Mr Wesley. Air enters at near ceiling level
and is directed to the floor by fixed hoods and exhausts at a high level
on the opposite wall. There is no changing room for staff entering the

= zqzze
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area or air lock for the entry of goods and equipment. There is much
exposed wood, cork, high level dust traps (pipework) and condensation on .
pipes.

There are no-written cleaning schedules for the room or equipment.
Production staff clean equipment but the room is\ cleaned by general staff:
the frequency of this is floors weekly and walls and ceilings at
indeterminate times. No procedure exists for the preparation of
disinfectant used in this area: it is made up with tap water. There
appears to be no standardisation of procedures. Funnels and troughs

for use on thawing shelves — piped glycol solutions are used to

facilitate heat exchange - for the collection of plasma are autoclaved

in a ground floor area and brought to this processing room unwrapped,

24 hours before use. The autoclaving procedure is apparently used
principally to eliminate hepatitis virus. Hypochlorite solution, made up
by rule-of-thumb, is used to disinfect the thawing shelves; it .is not made
up in a pre-sterilized container. Cleaning cloths remain wet and could
promote the spread of bacteria. Tap water supplied to this area is
softened and of unknown microbial count. .

Bags of frozen plasma are allowed to thaw on the stainless steel shelves.
Plasme discharges into stainless steel chutes which lead to stainless
steel funnels which feed into a holding vessel. All vessels are

washed out but not to a writtenm procedure: no record is kept that they
have been washed. Apparently they are washed out with mains water

from a hose-pipe which is hung on the wall in a coil fashion. They

are left wet, then rinsed out with 75 litres of heated (80°C) distilled
water: +this wash water is thecked for microbial count.

Some mould was growing in the vicinity of the sink,

A drain in this area is treated with lysol which had been made up some
time ago: the drain is never cleaned. The sink drain is not
disinfected.

Rubber tubing used as overflow tubes for the large reaction vessels

are neither cleaned, changed nor examined microbiologically.

There are many possible sources of microbial contamination in this area

that could enter the reaction vessels at the loading stage. No

-6—
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baseline level has been established for the environment, tap water,
cleaning solutions etc: +the area should be monitored to establish
this data.

Engineering support for maintenance of the fabric of the premiges is

inadequate e.g. defective plaster.

Short term improvements to this area should involve improving
procedures, raintenance to premises, and cleaning in accordance with
clean room technology. Longer term improvements would necessitate
upgrading the environment {o Class 2, with the incorporation of an

air-lock and a personnel changing room.

The ground floor processing area is sz;lit into three main zones, cooled
to varying degrees. A +2°C zone is used as a general preparation

area e.g asbestos filters, storage and processing area (dewnting of
reconstituted fraction II solution into shallow stainless steel trays
from winchester bottles, prior to freezing) . The -5°C room houses the
bases of the large fractionation vessels and the manifold fe ed,assembly
of Sharples contimmous centrifuges. The -10°C room houses the
fractionation of immnoglobulins.

The criticisms already made to fhe initial processing area are also
applicable to this which has additional deficiencies. Throughout this
area which has no personnél changing room, the suspended ceiling is

of long narrow perforated metal sections, which slot together in a
tongue and groove manner. Wall surfaces are of a formica type

finish with wooden !protection'! bars. The floor is of quarry type
tiles with grouﬁng between. In the +2°C room the ceiling sections
were found to be poorly fitting and dirty: on closer examination this
dirt was found to be confluent growth of mould, in all aprearances '
showing gfowth from the hyphael to the sporing stage of its cycle.

This situation in a room where mutritive products are being processed
in an open mamner is totally unacceptable. Water for use in
production was being cooled in an open top stainless steel vessel

adjacent to such an area.

Air supplied to these rooms is virtually totally recirculated with a

small percentage make up, the quality of which, i.e filtered or not,

=T
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was not known.

The temperature of the area is not conducive to good work over an
extended veriod of time.

The area is particularly difficult to clean effectively. Cardboard is
also brought into this area.

The transfer of centrifuge precipitate from the Sharples units to non-
sterilized polythene bags is done in the open atmosphere of the -5°C
room,. Precipitate is stored in a cupboard in this room until it is
requifed. for solutioning,in lidded stainless steel tanks, which is done
in the +2°C room. The resulting albumin solution is then passed through
a series of coarse asbestos filfers and a final of 0.22 micron filter.

Resulting filtrate is then further processed. 1If it is fraction v,
which will eventually end up as Plasme Protein Fraction or Salt-Poor
Albumin, it is subjected to thin layer vacuum distillation to remove
process alcohol and concentrate the protein to the required level.
Resulting solutions are then packed into 5L plastic packs which are
frozen in one of two Grant freezers, in an adjacent room, before

being stored at -25°C. If it is fraction IT it will be transferred to
shallow trays, as described above, for subsequent freezing and drying -
in the Bdwards' freeze driers. Primary drying takes 1.5 days and the
secondary drying (PZOB) is done overnight. Dried material on open
trays is then tipped into ordinary polythene bags (not pre-sterilized).
Bags of powder are then placed in lidded polythene buckets and stored
at =25°C in a refrigerated room next to the PPF solutioning room.

The former operation is done in a Centritherm Unit which is housed

in what appears to be a standard laboratory with a general air sﬁpply,
not HEPA filtered. The Centritherm evaporator is virtually a closed
piece of apparatus which is disinfected, using hot wafer, before use:
the system would be much improved if its component parts.were
sterilized and the whole operation was carried out in a controlled
area. There is no changing room or procedure for entering the
laboretory: the ceiling is constructed of perforated tiles, the walls
are of painted plaster and the floor of vinyl finish. Laboratory
furniture is of wood (some unsea.led)' and cardboard cartons into which
filled bags are put are taken into the area. The door to the area
from 2 common corridor is not always clesed during processing and staff
do not wear gloves during processing.

-5 | 14/
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While operators don special clothing in the plasma pooling arez on
the first floor - trouser suits, wellingtons and masks - to protect
the opera.tbr from splashes of plasma, no clothing in addition to a
standard laboratory coat is worn in this area.

There is no general changing procedure for staff entering the BPL so
that they can exchange their outdoor clothes for factory clothes.

The operator in the Centritherm room was wearing outside 'running shoes!
and a process tube was hanging on the floor near these: +this points

to another potential source of microbial contamination in addition

to that contributed by the general environment of the factory.

Some in-process control work is carried out on the Fraction V paste
after centrifugation. The paste is made up into sclution in
sub=batches (one sub-batch per day). Solutions are filtered.

Before evaporation the turbidity is examined (purely visually),'
electrophoretic tests are done and samples taken for microbial
examination. Counts are determined and can lie between 100 and 500
organisms/ml: contaminants are not classified. ﬁoor material is used
in production by being mixed with good material to "dilute the bug count
out": this type of philosophy is sotally unaccepta‘ble]

Smll scale fractionation of specific immunoglobulins such as anti-~bee
venom is done in a -10°C room which is part of the suite housing the
-5°C and +2°C processing rooms already mentioned: it is equally poor
in the fabric of finish and standard of operation carried ocut therein.
However, the environment a.nd‘pmcedures used to pool the plasma are
more inferior than those cited for large scale fractionation. Plasma
is pooled in a general laboratory Appendix 2(b), with perforated ceiling
tiles, wooden furniture and rough wooden crates (used for the carriage
of bottled chemicals), fibreboard containers of chemicals etc: it is
supplied with air the quality of which is probably extremely poor as
manifest by black streaks of dirt surrounding the in-put grill. Again,
there is no changing room or procedure for entry to this area. 5L bags
of selected plasma are thawed out in a sink of hot water drawn from the
general factory system.

INTERIM SUMMARY 1

In summary, the general standard of the Fractionation Laboratory

operation is extremely poor. Processing involves open procedures at the
-9-
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beginning and throughout the fractionation operation. Alcoholic

fractionation is effected at various pH levels and with appropriate

centrifugatiop plasm fractions are obtained as pastes in the Sharples

centrifuges.

These pastes are taken up into solution (using cooled

distilled water previously stored at 80°C) and filtered (coarse
asbestos plus a final 0.22 micron filter). Filtrate is then subjected

to thin layer vacuum distillation or frozem. Much of the handling of

this intermediate product is done in an open manner in the +2°¢ room

which was found to be heavily contaminated with moulds. Plasm

fractions are then held frozen or dried, awaiting further processing.

The attitude taken that, as the starting material is contaminated, it is
pointless carrying out the rest of the processing under clean conditions

()

is unacceptable, even if the end product has never been shown to elicit

pyrogenic reactions. A change in attitude is required to collect the

raw meterial under conditions as hygienic as possible pool it at RICs
under clean room conditions, commensurate with the nature of the '
operation, to emsure that the microbial load is minimel. All material
used in production should be of known microbial load and plasma should
be processed in such a way that its microbial load is not contributed
to due to inferior premises, procedures and techniques. To achieve
this it is imperative that the operation is upgraded,

SHORT TERM:

LONG TERM:

ii.
iii.

iv.

Ve

improve handling within tﬁe present premises

upgrade the premises to CLASS 1 or CLASS 2, commensurate
with the nature of the operations to be done.

Staff training should be implemented/improved.
Documentation should be improved ie. procedures.
Equipment/premises should be improved.

Environmental monitoring should be implemented to at least
establish present particulate and microbial loads.

Cold storage should be increased to facilitate better
segregation and stock rotation.

Staff should wear procéssing clothing in critical production
areas.

-10-
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viie. Addi'l:i.onal key staff is required as present staff are
taking the responsibility for too wide a range and extent
or production activities and therefore cannot spend the
necessary time for supervising immediate production staff
who are left too much to use their own initiative (see

point i ) o

Final Solution Preparation

Preparation of the final solutions utilizes frozen Fraction V concentrate
- for PPF = frozen albumin concentra.‘te' - for salt poor albumin - and
freeze dried Fraction II for normal immunoglobulins etc. This activity
involves opening bags of frozen material, swabbed with 967 alcohol, in
the final solutioning room (see Appendix 2(b)) under vertical LAF and
placing in a stainless steel vessel with half of the 1lid removed. The
frozen concentrate is allowed to melt and is taken up into an isotcdic
solution in the adjacent +2°C room. © Water used at this stage has been
collected and cooled in another +2% room, already meniioned which was

heavily contaminated with moulds.

Staff working in this area wear ordinary laboratory coats, head covers
and sterilized gloves.

The premises are poor. There is no staff changing room. The ceiling .
and walls have an imperfect painted plaster finish: the floor is of
welded vinyl. Wooden furniture and desks are used throughout: they
are not easily cleanable: +there is a notice board on the wall and the
area is used as an office as well as a production area. Air is supplied
to the room through high-level wall grills around which is cracked
plaster and black streaks, again indicating the poor quality of the air
supplied. The vertical laminar flow bench is hung on overhead rails

to permit its use over a considerable length of bench. Debris could
fall from these rzils, and, it is doubtful that this type of distant
1AFT source would protect the product. There is a great liklihood that
it would promote contamination due to turbulence and the proximity of
'shedding' operatives. A fibreboard container of sodium chloride

was found in the area: this salt is used to render bulk solution of
product isotonic. The fabric of finish of the associated +2°¢ room is
similar to those’ previously described in the large
fractionation suite.

=11=
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‘During the preparation of these solutions samples are taken, using
'sterile‘_bee.k.ers, for protein determinations. This is done using

a refractometer. The use of the word 'sterile! for a beaker which has
only been washed shows a lax use of the word, indicating a lack of
understanding of the true meaning of sterility. This situation
occurring so near to the final sterilization by filtm{ion does pose
several questions regarding staff training, appreciation of the mature

of the work in hand, supervision etc.

Solutions are then filtered through a Carlson Ford asbestos depth filier
unit (previously 'sterilized') into a pre-sterilized stainless steel
vessel (121°C/1 hr). Because of the tubing (non-sterile) used post
filter this stage of the operation is considered non-sterile. The
solution is then filtered through a complicated network of tubes o a
PALL filter (0.22 micron), before passing through the wall, in a pre-
sterilized piece of tubing, to the 'sterile' filling suite. Procedures
used in this area — manipulation of sterilized tubing from a dirty to a2

clean area - do not lead to good aseptic techniques.

Samples of solutions are taken before and after the penultimate

filtration sitage for microbial evaluation.

Smaller quantities of Gamma immunoglobulin solutions are pre-sterilized
by filtration* into pre-sterilized hermetically sealed cans with filter
air bleeds in the solution preparation area and these are taken into
the sterile suite for filling, being transferred in the air lock from
one wheel base to another which is kept in the clean room.

NOTE: The PALL filter and vessel are sterilized together.

A plan of the 'sterile' filling suite can be seen at Appendix 2(b).
This area is cleaned thoroughly once per month. There i‘s no daily
or weekly cleaning procedure and this would explain the build up of
dust on exhaust grills.

Product and equipment enter the area via an air lock: personnel enter
via one of two designated changing rooms. Briefly fthe changing
procedure is as follows: male operatives take off outdoor shoes only

(ladies do not), overshoes are put on, hands are washed, head cover

#Under LAF in final solutioning room

-l2=
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(which is too small) is donned, then the mask (hands are not washed
again), t}_xe operative puts on the one piece trouser suit closing it
at ankles (outside overshoes) wrists and neck: sterilized gloves are
put on, hair is tucked into hood with gloved hands. The dressed
worker then washes the gloved hands with an alcoholic solution on
entering the suite.

At the time of inspection the air extract unit in the ceiling, on the
dirty side of the male changing room was open with no barrier between
it and the outside atmosphere. Cracks were noted in the wall- plaster-
and floor to wall coving was looses There is an insufficient number
of differential pressure manometers to permit the recording of
pressures in the various rooms and show a gradation of flow of air

from the more to the less critical areas.

Femnle staff wore the clean room clothing inan inappx'-opria.te mammer,
The hair was not totally covered, make-up was worn, earrings were worm,
sleeves of suits were not tucked into gloves: this laitter voint would
probably result in a pumping effect of debris from the sleeve into the
critical filling zone.

The vertical LAF is suspended on overhead rails and is directed onto
a solid bench which will result in a considerable amount of <turbulence
around the filling head. It is considered that horizontal LAF would

be more appropriate for the type of filling head currently being used.

An alcoholic disinfectant for hand rinsing is not readily available for
any operative that may inadvertently touch the face.

There is no LAF facility in the Factor VIII filling room.

Oreratives complained that no training had been given for this type
of operation but they did realise that specialist information should
be sought.

The overwrapping of clothing to be sterilized and taken into this area
has not been standardised. Each operative prepares his/ner own clothing.

Bottles of diluted and concentrated Chloros in the suite were closed

with CORKS.
e
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‘INTERTM SUMMMARY 2

In summary, the premises, operations and procedures carried out in the
final solution preparation room are inadequate for the types of produst
being manufactured. There are indications that staff training should
be implemented so that some of the poteniial trouble spots =y be
identified, and dealt with.

The 'sterile! filling suite should conform and be used as a CIASS 1
area for the aseptic operations being carried out. "Thile the fabric
of the premises in general is good, deficiencies nhave been noted:

these should be rectified immediately. One of the major deficiencies
exists in the way personnel dress and work in the area: this is
nighly significant when one notes that the greatest potential source of
contamiznation is the operative. The choice of a vertical LAT has been

questioned.
3.2 Dr Ellis! Department Clotting Factors Ladvoratory.

Dr Ellis is in overall charge of the Clotting Factor Labdoratory.
Revorting to him is Iir Petett 3Sc, the chief technician, who acis
as his assistant and deputy: he has worked at BPL for 5 years.
A senior technician, a Mr Williams in post for 10 years, Is in
charge of the day-to-day operations in the laboratory. 3enszath
these key people there are technicians, some quzlified, others

not, and, laboratory assistants.

3.2.1 Products rede.

The major products mede in this laboratory include: . .
3.2.1.1. Antihaemophilic Factor (AHF), 50-60,000 units/year.
3.2.1.2 TFibrinogen for intravenous use, 1CO bottles/week.
2,2.1.3 Tibrinogen for isotope labelling. Highly selected
starting meterial is used to prevent the passing on of

hepatitils virus.

3.2.1.4 TFibrin foam (this is freeze dried fibrin which is

put into a2 jaer and baked in an oven) 1,000 pieces/year.

-1
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3.2.1.5 Preparation of an intermediate product, Tacior IX,
~which is sent, refrigerated, to the Oxford BIC
2 x 200L batches/week, and,

3.2.1.6 rJ'fl‘xrom’bi.n, 1,000 vials per year.
3.2.2. Production Process.

The above range of products are all made in a single suite of

laboratories, a plan of which is shown at APPTIDIX 2(%).

To illustrate the general types of procedures usad the r=nufaciure

jar=2eh

of AHT only will be considered.

Details of +the procedurss used in this area zre ziven in 2 lzster

=74

Method document wiich should be referred %o, sse APPINDIX 2.
2.2.3 Premises, Equipment and Proceduces.

This production operation suffers criticisms similar to those

Vs

alrzady cited Tor the large scale fractionztiorn unit.

Access of personnel, ™ub-trucks" and equipment, from elsswher

(0]

in the laboratory complex to this processing and adjacent areas
is too lax.

There are no areas which act as equipment air-locks or changiag
rooms for personnel to don suitable clothing. There is no
standardisation of attire for operatives entering processing
room CR2, (i.e no SOP), although ia mitigation srocess workers

in close proximity to ths process are better covared %b.an others
doing less critical operations. This attire consisis of
coveralls, boots, head cover, rask and gloves and can b2 used Jor
more than one day. 4+ is stored in metal locikers in {2 central
corridor of the suits beiween sessions of use. Clothing would be
changed at leasi once per week: it is laundered by = commercizl
la.uhdry. Hats, masks and gloves are changad daily and boois are

washed in Fycolin, infrequently.

-15-
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Premises used for the primary preparation of AEF are poor. T
is a metal plate ceiling in which there are trap doors; walls are of
seinted plaster, with cracks and the floor is of cuarry tiles.

There are numerous service pipes to various pieces of equipment

which render the room not easily cleanable.

Air supplied to this room is not filtered it is merely conditionsad
and recirculzted through wooden ducts. There is no forced ventilation
of the corridor: any ventilation is merely by air loss from adjacent

TOOMS «

It is in this room that frozen slasma is thawed for the initial sitage
of Factor VIII production. Ielted raw meterial is then centri ugedb
(continuous Sharples units) to separate the cryoprecipitate which
contains the required frection. All of the processes undertalicen may
we described as open.

The aqueous heat exchanger used at 28°C, to aid plasms thawing has “een

‘movm to lealk: <his could contaminaie the product if if 'rs

3

0%

adequataly mainizined and tested.

mnere are no Standard Operating Procedures (SOPs) for ths cleaning

and disinfaction of the enviroament or egquipment. Disinfection of
the cleaned environment is achieved by wiping down surfaces wiith 1%
Eycolin, made up gs, using clean sterilized lint. Tloors are cleaned
once per week and walls infrequently. Tessels and certain zieces of
equipment are steamed out after use (105°C), cleaned with Faemosol
solution, then with pyrogen free water and finally with 707 ethanol.
They are rewashed immediately before use with sterilized nyrogsn free

water.

On the completion of each piece of work, floors are mopped with Tycolin.

4L 250

" Laboratories 13 and 15 house further processing steps in Factor TIZII

sroduction namely centrifugation of precipitate and resuspension oF
precipitate, and final sterilization by filtration, respectiwely (sze
ATPEDIX 3 for more detail)., The fabric of Iinisk of ceilings and
walls is of matt painted slaster, the surface of :hich is cracksd at
several locetions. The floor is of wrelded vinyl and the furniiure oF

wood., Laboretory 16 has an inner room ia which +he +erminal asspiic

-16-
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filtretion. of Tactor VIII is donz. Access to the lztier which has a

poor fabric of finish, is gained via a smell changing roon which is

[ BN 0204

msrely an ante-room without the facilities required 4o 2ermit onz %o

don starilized clothing in +the mannsr requiresd for an assptic cteration.
Joric is donz under th2 protaction of a. IAT denck, which, from
appearances, is ill-maintazinad. In this room the overall oressure

et

relative to ambient is 0.86" water gauge.  feither the room nor the

fos=

associated equipment looked clean. Clothing used in this area is

the same as that used in the processing arez dut is siesrilized an

chanzged on a daily basis.

‘jindows in laboratories 13 and 16 can be ozened and neaiing of ihe
areas is achieved by enclosed radiators, with to; zrills, ad
to ths windows.

Tactor TIII p»roduction is monitorsd microbiologically, wre
environmen: is monitored on a daily basis. There arz 10 ssasonzl

fluctuations in r=su"ts. Counts o 10 organisms per nlzte (Ra2lf
& e

1
H
.

nour 2xgosure) are not uncommcn. Samplass of solutions ars ialian
immediately prior o sterilization by filtration. This iyze of

- -
control is incomplate in thzt the qualilty of zluminiun hydrsxide g2l

uszd in production is not dstermined.

:11ling of Factor TIII into the final «ials
san2 day thai the bull solution is
Consideration should %e given to carrying out this °©
in %the Maseptic filling suite", where the filling operation is donz
(middle room).

Pilled vials with looss fittin

wit: looss fitting lids from the filling roca threugh thz Lab~ =tory

[\§]
-
= 0
()]
®
H
[0)
ok
i
®
o]
o
4]
w
F
,*f.
£
i3
b
o
4
7]

to the Freezz Trying Department. Loclzable caged trolloyrs
used for the sroduct security of unlabelled -—ials, which ars in srocess:

+this is not done orasently. A raconciliation of vials and tulk

product etc. is done after filling but before ladbelling.

Fibrinogsn fer isotoric labelling is made on a sm=ll scale in
laborotory 1S, Tiis is a sitandard laboretory trith no Ifiltered alir

surply, essociated changing roon ets.

acceniable for the tyze of operatlions
finis: %o laboretories 13 and 15, Tilling of $hz sroduct ints —izls

i3 donz in the asentic filling suitz.
-17-
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‘Documentation presently available covers Manufacturing Records,
Apparetus Lists, ANF Filling Record, Residues and Rejects

Disposal Record, Pyrogen Free Solutions and "Ambient Air Sterility",
the title of the last document poorly describes collected seitle
plate datal '

Staff training is merely by exposure to current manufacturing
situations.

Dr Ellis recognises that the unit is suffering from chronic staff

shortages and extremely poor facilities.

This situation has worsened over recent years owing to increased
production and the constraints placed upon the operation by the
premises, both in design and lack of appropriate facilities.
He would like to totally separate the production of prothrombin
and factor VIII, but again this cannot be done owing to the

lack of space.
IIMTERIM SUMMARY 3

In summary, the premises, facilities and operations carried out in this
area aré inadequate for the aseptic preparation of any product.
Immediate action should be taken to initiate steps to rectify these
deficiencies. These should be short term to update and create new
documentation, procedures etc to cover ‘all procedures used in and
associated with production. Steps (longer term) should also
concﬁrrently be taken to reétify the deficiencies in the premises.
These it is considered could only be achieved by the erection of a
purpose built factory commlex, since the limitation of the present
laboratory commlex are blatantly apparent, both to the inspectors and

scientists on site alike.

3.3, Dr Singleton's Department : Filling of Plasma for FreezeDrying

Dr Singl’eton is in charge of the microbiological testing laboratory

and the rmnufacture of one product namely freeze dried plasma.

3.3.1 Production Process in brief.

/

2L pools of plasma, (10 domor pools), in glass Winchester bottles

-18-
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are supplied by two Regional Transfusion Centres. The outsides

of the Winchestars are washed prior to storage at 4°C. These

tools may be étored for up to 4 months before use. All containers
have samples removed on which RI assays and sterility tests are
executed. About 30 of these are used for each filling session.
Aliquots are "aseptically"™ filled into British Standard Transfusion
bottles which are then closed with perforated plastic rlugs and

dust covers. The contents of these bottles are then stun and
frozen to form a shell to aid the subsequent freeze drying operation,
which is carried out in the freeze drying department. Following this
vottlas are labelled, inspected ete: these aspects will be examined
at the follow up inspection which will take place during the week
beginning 156 July 1979. '

3.3.2 Premises, Procedures azd Equipment.
. . . o .
Plasma for production runs 1is stored in the +4°C cold room in

D

of

*

Singleton's department. Msentic! filling is done in the innermost
tin rooms (see APFEDIX 2(b)). The door between these rooms is
suspended and sliding in nature. The oremises are of zainted nlaster
«211ls and ceilings with old wooden laboratory type benching on which
cardbozrd boxes were lying. The floor- was of stone, terrazzo tyse
finish. Air drawn from the corridor, where filthy aluminium crates
were being stored, is filtered and supplied at high level at one end of
the room and extracted at low level at the other end where a horizontal

LAT bench is sited (see 3.5 for quality of air filters).

The floor is cleansd weekly with a machine used elsewhere in the 3PL:

there is no SOP for the cleaning/disinfection of these rooms.

Opératives clothing is re—gterilized without first being cleaned.
Persons underteking aseptic filling enter via the adjacent réom, as
does equipment, product etc, and don wellingtons, masks, headcovers
and surgeon's tyge gowns. The sleeves of these govms are not
slasticated and gloves are not worn. ooden trolleys used elsewhere

are whaeled into this area.
®:1ling of zlasra is noi done under LAT orotection dut directly bansath
the air-input which supplies air of doubtful quality. The LAT is used

during the sterility testing of in-nrocess and finished products.

-0
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orocedures, with currently accepted techniques, are requirsd, dut ar
not being used., This is due to severe deficiencies in the premisses,
g2neral facilities arnd procedures daing usad. Frompt dciion sheould

w2 %oken to initiate the steps required to rectify the failings and

Production and tesiting activities such as thesc should not b2

carried out In the same laberatory.

Materizls suzplizd for each run consist of tested nlasme in
2 litre Winchesters (30), sterilized filling heads, onme for
sach linchzaster - these are sterilized in bulk in one nack -
terilized free:e—d:‘y‘_ng caps and sterilized itransfusion
bottles capped with cotton wool/Ga.uze plugs, with raper dust
covers, All of these enter the filling room through the

anis-room aresa which is used as a st orege/c;m.ng'.ng area where

gowns are donnzd over outside clothing e.g. woollen jumgers etc.

The filling cperation is carried out arcund a2 bunsen dburner,

using "o touci" itechnique: It is not done wder the orotecticon

T
of ths 14T,

? (‘ F’l-‘Y

Tor a fillingz ozeration such as this, true asentic facilities and

Sy

introduce qualiiy assurznce into ihe Drocess.

1
=

Freeze Drying D..a"t 2nt.

At the time of %this inspection Hr Lnnarney *=s in charge of ths

unit in the absence of his immediate boss who was on sick leave.

Products suprzlied to this department for furthsr processing, tha

freseze drying, a2re as follous @

24,1 Traction II and Specific Fraciion II material fronm

Ir Jesley's unit.

2.4.2 Tector VIII, Fibrinogea and Thrombin from Dr Zllis!

unit, and,

[9Y)
X
~
.
(%]

Plzsmz from Dr Singleton's unit.

Items for freeze drying are held in cold storage aweiting the
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A olaz of the depariment can be seen at APFIDIX 2(b) P

rring units, used for albumin and large bottles of fibrinegen and

(z2) 2re in an zdjacent, recently upgraded ares, uklich

3
SQICE g e o2

2ir filtered dovm to 5§ microns. Thig air is lost via the air-loclk.

The air lock and another adjacent rwom have also been upgraded <o

yolapact
orovide smooth, impervious, easily cleamable surfaces. Ths latter is

- -

to be usad to house 2 small pordable freeze dryer not yob on siitay in
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- <
(]

ot

(o

[

th

o]
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3

the future fraction IT will be dried there,:m

equ"-_;::r.ent/prod.uct and personnel emtrzace; it is also used to siors
I

clothing for use in the arss. lothing used censisis of a suiizbls
hood, one pisce suit, overshoes, mesk and disposable gloves; it isg

2805

donned in this arse, but there are no handwashing facilitiss. TProduct
tzian in fthrough this persomnel changing arse is joorly sroveciad
atzminztion since wvizls arz nct scalzsd and thuzy are

-

held in Ltroys which have only loose fitting lids.

Cleaning and sterilization procedurss undertalsn in IZis

N 4+ 4 dom 4 S L ™~ ha V% . <
carriad ot But tha deizils ore not recorded. Tha Tdwards wnits ars

gterilized By sthylene oxide using mier and ethylene oxide (127 in

- < b 3 s
nalocarben) at axmbient tamzeraturs; ithe efficacy of ihis as

Ve D i

sterilization procedure has nct been adequately welidaied, nor does

. . s . - .
+h2re scem to b2 any logic ia thz clolice in Sraguency of sierilizing
tae chamber.

Withian the main frenzc-dr;/‘né lzboratory, 2 small room designziz=d os

the Needling Room, has been built. This is where dotile cars usad ia

freeze-drying are sxchonged esestically for sterilizad caps with insertod

PORvRE oY

needles 2nd plugged wiih cotion wool, to permit niirogsn charg:

o~ AR LT
gen rsing of ths

ns2d ssace. On completion of tha chorging process, don2 iIa ihe rertical
froeze-drying waiis, boiiles are returned o the Necedling Zoom tasrs
thz neadles are remered.
Air iz supzlied 4o this room from the freeze-drier room iz 5 micron
o:1iers, only around th2 tims thoi the room Is %o b2 In us:. Theues
Af wartical TAT wniis in this situsiion so far awmy Tron ths aseziic
renipulation is guesiicanble as there is 2 high arotability of fturtulanc:

sccurring at bench le-

(L‘

1 ond comsaquent contaminotion Irca ozarativss.
&

< < a1,
Clothing used iz this arca is domned In ke

~21-

CBLA0000988_0042



]

INTERIM SUMMARY 5

The premises used for loading vials into freeze-driers are not totally
satisfactory for aseptic procedures e.g. entry of product and personnel.
Adequate validation studies have not been undertaken to verify the adeguacy
and required frequency of the sterilization procedure currently used on
freeze-drying chambers.

Premises, facilities and procedures used for the Needling Operation are
totally unsatisfactory.

3.5 Washing and Sterilization of Equipment.

When Mr Smith left the BPL, no person was made responsible for the
. washing-up and sterilization of equipment, Mr Sharman, Mr Smith's
deputy, is temporarily in charge. '

Bottles, vials and bungs are washed in rooms 229 and 228, the latter of
which adjoins the "sterile filling suite".

Vials are washed and dried in an ACIC machine to a programmed cycle
after which they are packed under IAF into trays in which they are
sterilized inrone of the two hot air sterilizing ovens. These ovens
have forced air circulation and at the end of the sterilization cycle
cooling air is drawn in through HEPA (0.2 mincron) filter banks. They
have been tested to emsure that sterilization temperatures are achieved

uniformly throughout the load. Sterilizer charts form part of the
production records.

Bungs are washed in a Schuco machine and then transferred into stainless
steel baskets in which they are dried in the ACIC machine. Subsequently,
they are put into nylon bags -~ with cotton bungs at their closures — and
sterilized by steam. The sterilization procedure has not been validated.

Bottles are transferred in crates from the ante room to 229 to room 228
‘where they are washed in a Miller-Hydro machine. The washing cycle is
as follows, boiling water, hot soda solution, two hot rinses and one
¢old - all mains - and a final rinse of distilled water. All boitles,
vials and bungs have this final distilled water rinse.

=2
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Other components and items of equipment used in production are washed by
hand in a general wash-up area, tubing is done in a second ACIC machine,
The walls and ceiling of this area are of painted plaster and the floor

is of quarry tiles. Ventilation of the area is natural, through open
windows.

Assembly and wrapping of items for sterilzation is done in an adjoining

room, the fabric finish of which is poor.

Three Manlove autoclaves are used for sterilization procedures, two

are of the downward displacement type and one of the high vacuum type.
Commissioning of these was done in 1973 and periodically they are
challenged with spore strips. Sterilization cycles are normally

201b. /sq" (126°¢) for 30 mimutes or 60 minutes for the former units,

and 134°C for '3 minutes for the latter. The downward displacement

units have the facility to pull vacuums at the beginning and end of

cycles and these cycles are used to gsterilize nylon wrapped items. It has
‘123 been shown that items so wrapped have had adequate steam penetration
4o achieve sterilization.

Sterilized equipment found in a "clean" store designmated for this
purpose was found to be inadequately wrapped, that is not double wrapped.

INTERIM SUMMARY 6

The fabric of the premises which house the bottle/vial washing operation are
reasonably good, with a filtered air supply and IAF cabinet, but the layout
could be improved.

The processing and assembly of rubber bungs and cap bodies could be changed to
minimise handling.

Hot air sterilizing ovens should have data books in which use and maintenance
information . can be recorded. One temperature chart should be used per cycle.
The Gallenkamp hot air sterilizing oven has no record of commissioning.

Suite used during aseptic filling operations are wrapped in this area, but,
they are not washed prior to sterilization.

The premises of the general wash-up area are acceptable but those for the
wrapping of equipment should be improved. The sterilization efficacy of items
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which.are wrapped in nylon should be validated. The double wrapping technique
for sterilized components and equipment should be adopted.

3.6 Engineering aspects of plant and equipment.

Mr Montgomery, the chief engineer, has working for him one assistant
engineer (previously a fitter), 1.5 electricians and one process fitter.

He stated that his present staff allocation is td’cally inadequate.

The general air filtration system in the factory utilizes Microflow CA
filters (95% efficient at 5 microns). Brief details of the systems used
in different areas follows: ‘

3.6.1 Fractionation laboratory and Associated Areas.

The upper large scale fractionmation room, centritherm room and adjacent
areas are supplied with terminally filtered air (95% efficient at 5
microns). However, the ground floor part of the fractionation suite
does not have a filtered air supply. Its air is in a total recirculation
system without make-up. This situation was difficult to appreciate
since some air is lost through extract grills which are fitted with
filter mterial. When the unit is formalized once per year, or,
periodically (unspecified) the Sp filtered air is supplied to the unit

to flush ocut traces of formalin. When this has been completed the

inlet is blanked off and the system returned to total recirculation.

3.6.2 Room 207: Wash up area for large pieces of equipment.

This area has a separate heated and filtered air supply (total loss)
with pre-filters and terminal GA filters.

3.6.3 Room 230: Initial wash up area and assembly zone for the
wrapping of items to be autoclaved.

Thig area is supplied with air that has been pre-filtered only.
3.6.4 Rooms 228/229: Bottle and vial washing area.

This system supplies air that is pre-filtered at the plant room and
is passed through terminal GA filters into the area.

-2

' /'. g
/45

CBLA0000988_0045



"~

"3.6.5 Clean side of Double-Ended Autoclaves.

Air filtration here is through both pre-=filters and terminal GAs and
is a total loss system. )

3.6.6 Final Solution Preparation Room.

Air supplied to this room is both pre-filtered and passed through
GA filters.

3.6.7 The Sterile Filling Suite.

The system used in this area was designed by Mr J Furman. Air supplied
1o the suite is passed through pre-filters, GA filters and finally
terminal GAA filters (99.997% efficient at 0.5 microms). Air is ducted
back to the plant room via GAA filters placed at extract grills.
Blanking off pla.tes_ used on vents to atmosphere post formalisation of the
room are not always adequately sealed.

No tests have been done to validate the effectiveness of the seal between
terminal filters and trunking using dioctylphthalate,as evidenced by
black streaks at the perimeter of filter housings. No other tests

e.g. anemometer or microbiological have been done. Some smoke tests
have been performed to determine air flow petterns.

3.6.8 Dr Singleton's Filling Room.

Air supplied to this room is drawn from the general microbiology
corridor where filthy a.iun:i.nium crates were being stored: it is passed
through CA filters in the terminal position. The air flow rate from
these is<25 cu/ft/min. There is no air supply to the air lock

other than that lost naturally from the filling room.

3.6.9 Dr Ellis' laboratories.

Room CR2 has only partial air filtration which is afforded by the
scavenging effect of a Microflow unit (GA) left running in the room.
Air within the room is recirculated and conditioned: it is drawm up
f£rom the side of the room where the Sharples centrifuges stand and is
cooled by passing over cold glycol coils, in wooden ducting, in the

25
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"ceiling void and passed back in at the other end of the room. The
ducting has never been cleaned out.

The aseptic filling room in laboratory 16 has air supplied through a
CA filter: +the scurce of this may be corridor or roof air: apparently
little is known of this system.

laboratory 19 where albumin for the Radiochemical Centre is prepared
has no filtered air supply; air is only conditioned.

346,10 Edwards Ares Air Supply.

This is a separate system used purely to supply this area. Again the
air is pre~filtered before passing through GA filters in the duct about
10' removed from the inlets to the room. Feed air is drawn from the
corridor adjacent to the changing room. '

3.6.11 Needling Room.

The quality of air filtered into this room was not known but was
considered to be probably no better than 5 micron: feed 2ir is drawn
from the main freeze drying room.

Smoke tests are not routinely carried out to determine the general air '
flow within rooms: the only exception is the sterile filling suite where
these tests were carried out at commissioning of the unit. Settle plates
are used to determine microbial levels but a standard procedure applicable
throughout BPL did not appear to be applied. '

Control and maintenance of IAF work stations is emeptionally weak: that
done will not give any assurance that the units are working as designed.
Work ‘stations are not on contract maintemance. Particle counts within

the units are not determined. Air-flow rate determinations are undertaken,
but readings are not taken at discrete points on the filier face, and, no
action points have been defined. Mr Monigomery was not sure which class
of filters were used in some of the older Microflow units (IAFs) but
considered they could have an average porosity of Sp.

-26-
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INTERTM SUMMARTES 7 AND 8

The control exercised over air supply plants, filters etc and LAF units,
and, the maintenance of these is totally inadequate for the types of
operations carried out at BPL.

The responsibility for autoclave control and maintenance appears to have
fallen between two stools. Control tests are not dome by the engineers,
they are organised by Mr Sharman. Methods used include the Bowie Dick
Test, Brown's tubes and spore strips. Validation studies of the
effectiveness of these units as sterilizers is ill-defined. Maintenance
ig breakdown in nature. Although a Planned Preventive Maintenance scheme
is being prepared, Mr Monigomery does not have the staff to institute it,
therefore meintenince of autoclaves is inadequate.

" Hot air sterilizing ovens are mmltipoint thermo=couple tested by
Mr Sharman's staff.

There are no routine inspections of equipment by autoclave and hot air

oven manufacturers.

Similarly, control and maintenance over the freeze driers is the
responsibility of staff in that department, and not that of the engineers.
¥Mr Montgomery presumed that this was breakdown in nature.

Mistral centrifuges in Dr Ellis' department are in a maintenance contract.
Responsibility for emsuring the satisfactory operation of the Sharples

Centrifuges was only recentiy taken over by Mr Montgomery, after Mr Smith
left.

Maintenance and the control of equipment is inadequate and ill=defined.
This is a severe deficiency.

-27-

V&Y

CBLA0000988_0048



.

2

4. SUMMARY SESSION OF THE VISIT OF 23 — 27 APRIL

A summary session was held at which Dr lane was the sole representative of the
BPL. It was intimated to him that the inspection was carried out along the
same lines as those used in pharmaceutical industry. Production only had been
examined during this 5 day period of inspection and that a follow-up inspection
would be required to cover documentation and laboratories.

Our disagreement with the attitude taken, in certain parts of the laboratory,
that as the starting material is contaminated there is little point in the rest
of the processing being done under clean conditions, was given. The type of
sterile products made on this site should be produced to proven and accepted

Good Manufacturing Practices.

In general our findings were that the operations carried ocut on this site were
unsatisfactory from the following points of view:

4.1 Premises.

4.2 Procedures = lack of standardisation and those available incompletely

cover operations.
4.3 Equipment and Plant - inadequate control and maintenance.

4.4 lack of adequate documentation to control the production operation as
per the Guide to Good Manufacturing Practice.

4.5 Inadequate Environmentai Control - both particulate and microbial.

4.6 Staff Training - none at present.

Examples of these were given to Dr lane to justify the statements: details
of these may be found in the body of this report.

~28-

1449

CBLA0000988_0049



o

5. °° ~ PASTEURISATION OF PFF; INSFECTION AND PACKAGING - MR. SHARMAN

Part of Mr. Sha:ma;n's 'dnties include pasteurisation of Plasma Protein
Fraction (PFF) and the packaging and despatch of this and all other products
manufactured in the Blood Products Laboratory.

Se¢1 Pasteurisation of PFF

Flasme Protein Fraction is pasteurised by heating for a minimum
period of 10 hours at a temperature of 60° + 0.5°C in order to
jnactivate hepatitis virus. The process is carried out in two large,
floor mounted, hot air ovens in room 220 which is adjacent to the
sterile filling room. The ovens are equipped with circulating fans
and were manufactured specially by Westwood Major Lid.

One batch of PPF occupies both ovens as sub-batches A and B.

There are three compartments in the body of the ovens, each of which
takes two stacks of filled bottles in metal crates. Hot air from
the fan compariment circulates via the airduct in the base of the
oven and is forced upwards by baffles into the bottle compartments.

Temperatures are monitored by six probes and recorded on Cambridge

temperature chart recorders. The probes are situated:=

in a bottle in the lower airduct

in the free air space in the lower airduct
left, front, top of the load

left rear top of the load

right front top of the load

right rear top of the load

The ovens were said to be commissioned in 1974 by Mr. Vallet and

Mr. Montgomery and that temperatures at all points were wrth:.n

+ 0.500. They have not been re-commissioned since then but the

probes are checked every month against a NatiOMI.PWSicﬂ Laboratory
(NPL) certified thermometer in a thermostatically controlled water Yath.
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" Maximum reading thermometers are also placed in the front, top, left

and right positioms during each production load and the temperatures
are noted on the Cambridge chartis.

The door seal gaskets were in an extremely poor condition and the
inspectors were worried that cold air could be sucked in and lower
the oven temperature. This was said not to occur as the temperature
throughout was maintained at & O.5°C. Inspectors were also worried
that the temperature might be affected by 2 reduction in air velocity

" through failure of the fan but if this did happen then the heating

up period would be unduly long and would be seen by Mr. Sharman when
checking the records.

The ovens were not mzintained on a planned preventive basis but the
Cambridge recorders were serviced every two months by the supplier.
Consideration should be given to servicing the ovens on a regular
basis and at least twice yearly. More documented control is also
peeded over this critical stage of manufacture where hepatitis virus
is inactivated.

5.2  PFF Incubation

After pasteurisation the bottles are 4ransferred to the Incubation
Room (1.07) and stored at 2 temperature of 32° + 2°¢ for from 10 to
14 days. This room is heated by two fan heaters, placed high up
on opposite walls, and circulation of the air is assisted by an
auxiliary fan on the floor. The fan heaters are controlled by
thermostats and the room temperature sensed from a point near the
door and recorded on a chart.

From the positioning of the fan heaters there is a good possibility
of localised overheating on some stacks of bottles and airflow
patterns could fluctuate according to the number and positioning. of

the stacks and positioning of the floor fan.

As the room is completely full with one week's production additional
space is required

=30~
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After the requisite storage period at 32°C the bottles. which have
been inverted during this period, are inspected for leskage and
bacterial g'rbw'hh, and acceptable bottles are then transferred next
door for a further three weeks storage at ambient temperature.

Each bottle is labelled with a batch number and whether pasteurised
in the A or B oven. '

As with the 32°C quarantine store extra space is likewise needed in
the ambient store. '

From the ambient store the P.P,F is removed to room 1.1l for inspection
and packaging.

5.3 Inspection and Packaging

Inspection and packaging of all products is carried out in room 1l.1ll.
This is a T—shaped room with laboratory benches along the walls in the
leg of the T, a bench along the end wall of one arm to serve as a
despatch area, and in the opposite arm two labelling machines and a
cartonning machine.

The room is well lighted with natural and artificial light but is an
open-plan area which is not segregated or partitioned in any way for
the various packaging operations.

Only one product at a time was said to be dealt with in the room, but

two products were on the benches at the time of our visit although this
was probably due to Mr Sharman being called away to assist us in the
inspectibon. In any case it is standard procedure to inspect and package
part of a batch of P.P.F in the morning, switch to a different product in
the afternoon, and then subsequently to continue with the batch of P,P.F!
This was said to reduce fatigue and improve inspection efficiency.

Staff employed on inspection are not given eye sight testis including
those for colour blindness.

P.P.F is inspected under polarised light (ALLAN viewers) for fibres, and
for precipitation and other particles by swirling the bottles, shining a
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light upwards through the base and viewing against a black background. v
Defects are glassified and recorded but the operators do not have check
ligts of defects for specific products to which they can refer.

P.P.F is labelled on an EEC Autolabeller which is continuously set up
for this product with the labels in position. The rationale for this
was that no other product would be labelled on the machine. 1Inspectors
pointed out, however, the problem of labels not being controlled in a
secure manner and the possibility of bottles being coded with labels
from previous batch runs,

The second labelling machine was a 'WHITEHALL MACHINERY LABELLER' which
was also set up but for labelling anti-D Gammaglobulin. A fault had
developed and the firm's engineer had been called for to examine it,
but the labels had been left on the machine. This indicates a lack of
discipline and inadequate control of the labelling operation.

The Vial cartonner was a BOSCH, HGFLIGER and KARG machine.

Inspection and labelling of P.P.F constitutes the major workload buf the
area was not laid out to facilitate a continmnous flow of work or to
prevent a crossover of product at the various stages. Other smaller
product batches were inspected and labelled on the static benches.

The packaging operation for P.P.F was inspected as being representative
of the handling of products generally. Although there was a packaging
record it was insufficiently detailed and omitted some imbortant aspects
of the packaging operation, e.g line clearance checks prior to starting
the operation.

Dried Human Plasma was being labelled during the afternoon of our visit
and the labels were being batch coded in menuscript from a production
record sheet. There were no written procedures for the operation and
although there was said to be a system of cross checking it was not
apparent t0 us and checks were not recorded.

Opening from the packaging room were ancillary rooms for the storage of
transit cartons, storage of labels and printed packaging materials,
finished goods and despe.tcﬁ.
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Sed Transit Cartons Store (room 1.13) and Iabels Store

This room is used for storing and making up cardboard transit cartons,

‘but, due to severe shortage of space in the packaging area generally,

was also used for storage of packed stock, inspected stocks.and non=-
inspected material, In fact it appeared to be a2 general storeroom.
Drains run through the room at ceiling level and up to iwo months ago
had been troublesome due to leaking but have now been repaired.

One corner of the room is caged off to provide a secure, locked area
for printed labels printed cartons and leaflets. There were no written
specifications for ‘any of these materials and the only quality comtrol
checks were those carried out infrequently by Mr Sharman.

5.5 Final Products Ambient Store (Room 1.12)

This room has a floor area of approximately 144 sg feet and is totally
inadequate for the purpése as only remmants of packed stocks are generally
held here for supplying smll orders on demand. P.P.F and Freeze Dried
Plasma are stored in the D.H.S.S Store at Bristol and the pé.cked. product
is despatched from Elstree weekly. Packaged stocks, prior to despatch
to Bristol, are stored meinly in the corridors for lack of other storage
spaces.

South East london and Wessex Regional Transfusion Centres take 200 and
100 bottles respectively of P.P.F per month made up from all batches
produced in that period and these are used routinely on patients to test
for any adverse reactions. These consignments are made up prioi- to
despatch of the remainder to Bristol and are held in the Final Products
Store.

Although it is an wmpproved products' store it also contained :

Fibrinogen labelled as  ™not checked"

Fibrinogen labelled as  "checked and sorted" and hence
visually inspectéd only. '

Time = expired albumin

Time - expired serum

Time = expired P.P.F.
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Aiﬁpz:opriate storage, other than in an a.pprovéd products store, is
needed for such materials.

5.6 - Quarantine Stores (Rooms 1.09 and 1.10)

These two rooms, immediately cutside the entrance to the packaging
room, are in fact one room which has been divided almost to ceiling
height by a wire grid. The rooms are meintained at +4°C and the
temperature recorded on a CAMBRIIGE chart recorder which is checked
daily and the chart changed weekly.

Normal and convalescent gamme globulins are quarantined in wooden trays
with metal lids secured by crimped metal tags. ©Each tray is tag
labelled with the contents and batch number and whether inspected or not.
Inspected material is sealed again in the same way as non-inspected
material until it is labelled. After labelling, the product is packed
in fibreboard transit cartons and banded with plastic strapping.

Room 1.09 is the quarantine store and room 1.10 the released materials
store, but material is only released against specific batch numbers so
it is not possible to issune non=released meterial.

Rejected material was found in the quarantine store, and should either
be returned direct to the production departments or held in a secure
box labelled "EEJECTED"™ until the entire consignment has been inspected.
As with other rooms there is a serious shortage of storage space.

5.7 Small Orders Despatch Section

Smell orders are made up for despatch on a bench at one end of the
packaging room (1.11).

There is a record book for each product which shows quantities produced
and issued on specific dates, with a batch reconciliation carried out
when batches are expended. The only exception to this was for Fibrin
which is stored in a refrigerator in room l.13 and which is not
reconciled on a batch basis.
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5.8- Complaints

Mr Sharman sa:.d that complaints were never received but if there were
any that required recall then this could be undertaken immediately as
the destinations of all batches were recorded. It was later suggested
to us that complaints would be dealt with by Dr lane but we did not
have a chance to question him on this.

INTERIM SUMMARY 9

A better documented control is required over the pasteurisation process
which is a critical stage of manufacture in which hepatitis virus is
inactivated. Planned preventive maintenance of the operation is also

required instead of breakdown meintenance.

It was very a.ppé.rent that quarantine storage and despatch areas were
far too smll for the volume of production and this resulted in some
otherareas being used for purposes for which they were not intended
and for corridors to be used for storage.

The temperature distribution in quarantine areas was suspect due to the
positioning of fan heaters, variable stacking within the rooms and
variations in the airflow patternms.

Printed packaging materials i.e labels, cartons and leaflets were not
defined in written specifications and were not quarantined on receipt
or adequately quality controlled.

Packaging operations were not defined by written procedures, were not
organised in such a way as to prevent cross flow of products and various
key procedures in the operations were not recorded.

labels were left on machines in a non-secure manner.

All packaged stocks were not held in a quarantine store until the

documents and records were checked and the products released by an
appropriate person delegated for the task.
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6.

ANALYTICAL LABORATORIES

The analytical laboratories are in charge of Mr Greulich who in turn
reports to Mr Vallet.

Staffing of the laboratories is as follows:

6,1 Quality Control Chemist: v
Mr Greulich,B.Sc (Chemistry), M.Sc (Analytical Chemistry)

He has been with the Blood Products laboratory for about ten years,
having started as a junior technician.

6.2, Deputy Quality Control Chemist. )
Mr R Brunsden, H.N.C (Chemistry), L.R.I.C (Analytical Chemistry)

Has been with the laboratory since Jamuary 1979 and was previously 2t
Bedford College, University of London.

6.3 Mr ¥ Croad, H.N.C. (applied biology)

Responsible for elemental analysis of intermediate and finished products
6.4 Mr D Morris, Medical laboratory Technician.

Seconded from production on a temporary basis to assist Mr Brunsden on

gel filtration assays, electrophoresis, nephelomeiry, ethanol determinations
and testing of raw materials.

There is a complement for a junior technician but there has been no success
in filling the post. ’

laboratory staff are responsible for taking their own samples of in-coming
raw materials which are quarantined in the‘stores and notification of their
receipt is by telephone. Analytical staff do not receive copies of
purchase orders or delivery notes so do not know what consignments to
expect.
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The laboratory staff apply the quarantine labels to the containers.

Samples are taken into washed 50 ml. plastics universal containers

for solids and glass screw-=capped production bottles for liquids.
The sampling equipment is kept in the laboratory.

All containers are sampled and the contents identified and a full
analysis done on a blended sample of up to five containers.

Consignments are sampled in the stores, which are overcrowded;
methanol is sampled in the inflammables store and ethanol from tanker

deliveries is sampled by the worker who supervises the delivery.

There are only about 18 chemical raw materials and these are purchased
from approved suppliers on the basis of satisfactory performance over
the years. The main suppliers are British Drug Houses and Hopkin
Williams.

All chemicals have recently been given an expiry date of one or two
years before re-testing. Most chemicals have written specifications
prepared by Mr Greulich, but they were not dated or signed as being
approved. All these specifications are to be re-written as time
permits and they will then be dated and include analytical procedures.

Packaging components i.e. bottles, vials, closures, labels,cartons etc.
are purchased either from D.H.S.S or from industiry but in either case
there are no specifications. no sampling and no testing.

Mr Greulich has recently started to date stamp outer containers of
packaging components for stock rotation purposes. Printed cartons are
given a life of one year 400 ml P.P.F bottles three years and 540 ml
plasma bottles five years. There is no scientific basis for the
periods chosen which corresponded only with the stock holdings at that
time. In any case, bottles received from D.H.S.S. could already have
been in store for an indeterminate period of time.
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Analytical work is shared between two sections respomsible for
physical and .bi'ochenﬁ.ca.l testing respectively. ©Each laboratory
maintains a register for booking in samples and progressing the tests.
The test results are checked in one laboratory by Mr Brunsiden or

Mr Greulich and in the other by Mr Croad and then transcribed on to
analytical data sheets. The sheets are checked and signed by Mr
Greulich, who also comeﬁts on the results, approved and initialled
by Mr Vallet and then submitted to the production departments.

Mr Greulich has no involvement in microbiology and the production
departments collate all their own test resulis.

Analytical calculations are worked out on pieces of paper which are
subsequently destroyed when the resuli{s are transcribed into record

books for each test procedure. We suggested the use of personal
laboratory note books and for all calculations to be seen and checked

by Mr Greulich at regular intervals and the books signed and dated by him.

On checking through the raw materials specifications we discovered that
those for aluminium hydroxide, water, ethanol and methanol have still
%o be written up.

Analytical results were invariably recorded by means of ticks as an
indication of compliance whereas it would be more meaningful to record
actual results. An ané.ly'tica.l result for TRIS was reported as »99.8%
against a required standard of 99.8% ; this again was unsatisfactory
and the actual result should have been recorded.

The analytical sui‘te. comprises four separate laboratories in rooms 6,
6, 5 and 1B, '

Room 6 is the general laboratory which is used also for gel filtration

determinations using three U.V Absorptiometers and associated colums
manufactured by L.K.B.

Standard solutions were said to be made up freshly as required except
those in regular use which would be used up within one week of preparation.
Some solutions which should have been discarded had been retained and

were wndated. It was agreed that such solutions would either be dated
with a shelf life or discarded after use.

-38-
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Standard solutions made up from‘comercia.l concentrates are checked

approximtely every three weeks against other standard solutions for
correctiness of factorisation.

Room: 6A - Instrumental laboratory.

The instruments included the following:

Zone Electrophoresis by SHANDON

FYE UNICAM SP 1800 U.V. SPECTROPHOTOMETER
Water Bath.

AMINCO NEPHELOMETER

HIIGER and WATTS U.V. Spectrophotometer for protein determinations.
RELEAS=-O-MATIC Single Pan Balance.
Refrigerator.

METTIER Top Pan Balance.

GEIMAN Electrophoresis Scanner for Slider.
JOYCE LOBEL Electrophoresis Scanner for Slider.
Moving boundary electrophoresis apparatus.

All equipment is serviced on twice yearly contracts with the manufacturers.

Details are retained by the administrator Mr Bailey.

Volumetric glassware is washed in the laboratory, dried in a drying
cabinet and stored in a cupboard.

Room 5 = Biochemistry laboratory.

Equipment included:

KJELTEC System 1003 Distilling Unit.

TECENICON, Heating Block, 40 unit.

BAIRD Atomic Absorption Spectrophotometer, A 3600,
PH Meter.

EIL 705 S ©pH Meter.

Room 1b

Contained:

PERKIN ELMER F17 Gas Chromatograph.
M.S.E Superspeed 75 Centrifuge
M.S.E Highspeed 18 Centrifuge
Melting Point Apparatus.

-3%- ~
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INTERIM SUMMARY 10

Not all chemical raw materials were defined in written specifications
and some wereinsufficiently detailed.

Theré were no specifications for packaging components and the laboratory
staff were not involved in quality controlling such meterials.

Analytical calculations should be made in personal laboratory work books
and not on pieces of paper which are destroyed. Work books should be
checked regularly and signed by Mr Greulich.

It was apparent that the laboratory was inadequately staffed to undertake
all the necessary amalytical work, staff were transient and there was
much dissatisfaction due to a lack of definition from top mangement of
their job responsibilities.

The laboratories provide a service on demand from production departments
but are insufficiently involved in the initiation of a comprehensive
quality assurance system.

Some improvement in the recording of test resulis, e.g by giving the

actual results, and improvement in the format of test reports, e.g
by noting acceptable tolerance limits on reports is needed.

15 /6|
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7. 7 DOCUMENTATION AND FINAL PRODUCT RELEASE

Analytical and prc;ducfion records were examined for the three main production
departments, i.e. Large Fractionation and Final Solutions Laboratories,
Coagulation Factors laboratory and Freeze-Dried Flasma Laboratory. The
heads of these departments are Mr. Wesley, Dr. Ellis and Dr. Singleton

. respectively. As Dr. Ellis and his chief technician were attending a

symposium we discussed the documents with Mr. Willizms the senior technician.

To evaluate the systems in the three departments we examined the records of
one batch each of Plasma Protein Fraction, Freeze=dried Antihaemaphilic
Fraction (Factor VIII) and Freeze-dried Small (10 domor) Pool Plasma.

Te1 Flasma Protein Fraction Documentation - Mr. Wesley

As there is no single plasma pool throughout the operation we had
+0 check the fractionation records of all those plasma pools takem
to produce a specific batch of PFF (Fraction V).

The following points were noted and discussed:—

7.1.1 Quantities were in litres and although this was obvious
to the staff the demomination was not shown on the production

record.

712 Details crossed out and amended were not signed by the

operators or any reason given for the amendments.

7.1.3 Flasma volumes in the production vessels are measured by
hydrostatic pressure but this was not obvious from the records.

7.1.4 The 5-litre packs of frozen time~expired plasma are
tested at the Regional Transfusion Cenires and supplied as
hepatitis negative. Except for supplies from North London
(Edgware) and Brentwood Regional Transfusion Centres all other
material is re-tested for Australian antigen at the Blood Products
laboratory by Mr. Combridge. ’

-41-
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T.1.5 DPacks reported as hepatitis negative by the Regional

' Centrgs co_u.'l.d be found subsequently %o be hepatitis positive.

7.1.6 In some cases a sample sachet is not supplied with the
bulk material or else the sample is not available for Mr. Combridge
to carry out an Australian antigen test. In such a case the
plasma is used as part of the plasma pool on the argument that

the PFF solution is pasteurised to imactivate any hepatitis

virus that might be present.

Te1e7 Sterility testing of time-expired plasma, when first
introduced, was not to protect the patient but to provide an
indication of the quality of material supplied from the Transfusion
Centres. The policy was to test 1 in 10 packs only.

Now all plasma is tested for the presence of micro-organisms
except where there is insufficient sample in the sachet or the

sachet is missing.

E-Iitre packs of fresh frozen plasma for factor VIII are not

tested for the presence of micro—organismsj

7.1.8 The production records showed that about 3 out of 40
packs were infected and not used, 16 out of 40 batches had no
samples for testing and hence-could have been infected but were
used in the pool.

7.1.9 It is not possible to achieve pro'p.er stock rotation of
the frozen plasma because the -25°C cold rooms are severely
congested and it is thus impossible to use the oldest plasmé
first,. Some plasma is also stored in commercial cold stores
under contract and there is no indication of when it will be
retu.med.for processing.

There is no upper limit for the storage of this plasma and we
were told that it has been successfully fractionated up to five

years old.
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7.1.10 Part of the plasma pool is made up of factor VIII
supernatant from Dr. Fllis's laboratory and from the Fractionation
laboratory at Oxford.

7.1.11 Mr. Wesley takes a sample of plasma from the bulk pool
for a microbiological count but the result is known only in
retrospect after the pool has been fractiocnated.

Although the material initially brought from Oxford was highly
contaminated its quality is now much improved.

7.1.12 The 5-litre packs of plasma used in the Coagulation
Factors pools are often not tested for micro-organisms as

Dr. Singleton cannot cope with the work load.  However, all this
material is tested for Australian antigen either by Mr. Cbmbridge_
or the North London and Bremtwood Regional Transfusion Centres.

Te1e13 In-process testing comprises:-

7e1e13.1 Pool from 5-litre packs of time—expired plasma is
sampled for microbial counts.

7.1.13.2 Pool of supernatant plasma from Dr. Ellis is
sampled for microbial counts.

7.1.13.3 The combined plasma pool is sampled for microbial
counts but the organisms are not typed.

7.1.13.4 The combined plasma pool is sampled and tested for
Australian antigen. ‘

7+.1.13.5 Retention samples of the plasma pool are taken and
kept at =35°C.

T+1.14 Results of calculations are recorded on the production
sheets but not the actual calculations. These should be shown
together with an indication that they have been checked and by whom.
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“7.1.15  Alcohol used in production is not tested for micro—
organisms and neither are any of the reagents.

T.1.16 There is no routine maintenance of production equipment

such as stirrers and centritherms.

T.1.17 From the analytical records it was difficult to decide
whether Mr. Vallet or Mr. Greulich was in charge of the analytical
laboratory as some test certificates were signed by one and some
by the other. Staff were also uncertain of this point and had
some difficulty in knowing with whom to deal.

7.1.18 Tolerance limits for e.g. pH ranges are not stated.

7.1.19 Solutions for concentration in the Centritherm could have
microbial counts of 50 per ml prior to concentration and the same
count after concentration. This appeared to be somewﬁa.t odd as
higher counts would be expected on the concentrate.

7.1.20 Diluted solutions for bottling can also have microbial counts
of 50 per ml and more. There is no upper acceptable limit and
levels as high as 104 per ml are known; even at this level the

final product was said not to be pyrogenice.

7.1.21 Batch numbers of the reagents used in production were not
recorded on the batch production records.

7.1.22 HMaterial rejected for particulate contamination was
re-claimed by including in subsequent plasma pools.

7.1.23 Sterilised equipment used in the production process

e.g. tubing, filters, vessels, éaps etc is autoclaved as mixed loads
which may be used in different production batches. It is therefore
not possible to provide a temperature recorder chart with each
production record and so pieces of sterilisation tape from the
sterilised packs were attached to the records. As this is not

necessarily indicative of a satisfactory sterilisation cycle either
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photocopies of the charts .should be attached or a statement included
on the production record that the chart has been examined by a
nominated person and is satisfactory.

T.1.24 Where repeat testing is carried out the reason for so doing
should be stated on the records.

Before a batch of P.P.F is released, Mr Wesley collates the various
production and test records and prepares a summary of the important
parameters which he signs and submits to Dr lane for his approval
and signature of release. This is a good system.

The production documentation for P.P.F Solution was comprehensive
and could with some relatively easy modifications be regarded as
satisfactory. Shortcomings were the lack of adequate packaging
information as mentioned previously under that section and inadequate
environmental monitoring.

The preparation of a batch summary sheet is to be commended and likewise
the fact that Dr lLane acts as quality controller in releasing the
product. :

We did not have time to examine other products for which Mr Wesley
is responsible but we trust that the documemtation for P.P.F is typical
of his entire range.

7.2 Freeze-Dried Antihaemaphilic Fraction
(Factor VIII) - Mr Williams.

The starting material is fresh frozen plasme supplied in S5=-litre
plastic packs.

When a delivery arrives at the Blood Products laboratory the stores staff
notify production by telephone and within half an hour the consignment
is stored in the -25°C cold room. '

Consignments are checked against the delivery sheets for damaged packs
and correct labelling of packs and outer protective cartons. However,
when damage occurs, the dameged packs are not always segregated from
good stocke. '
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Thete is no uniformity in the supply of sample sachets as some Regional
Transfusion Centres leave them attached to the main packs, others
separate them from the packs but supply them in the cartons with the
packs, others pack the sachets all {ogether in a separate container.
Some Transfusion Centres have a higher damage rate of sample sachets
than others and this often accounts for insufficient samples for
testing. Standardisation of the method of supplying sample sachets
should be considered.

The packs and sample sachets are labelled with specific batch numbers
which are also imprinted into the plastics material. These details
are transcribed from the consignment sheet into receipt books for each
Regional Transfusion Centre. The reason for individual books was
said to be to enable material from individual Regional Transfusion
Centres to be processed separately, but this could also be achieved by
recording the details on production record sheets.

Mr Combridge notifies the results of hepatitis testing by means of a
hand written list and occasionally reports the absence of samples for
testing. As batches are checked before sending to the hepatitis
testing laboratory it is odd that some samples are missing. Mr Williams
explained this by saying that he could not rely on his staff to do the
job properly. The samples are occasionally found subsequently, but if
not then a core sample is taken from the mein pack. This is done in
the open laboratory using a separate sterile sampling tool for each pack;
there is a possibility though of contaminating the pack.

Material from Regional Transfusion Centres North London and Brentwood

"is hepatitis tested at these Centres and not re-tested at Elstree.

All other fresh frozen plasme for Factor VIII is tested at Elstree by
Mr Combridge who uses a modified method of the ABBOTT radio-immunoassay
test.

No microbial counts are made on the samples except those from Regional
Transfusion Centres Cardiff and Cambridge. The aim originally was to
test material from all Centres but Dr Singleton could not cope with the
work-load under nine weeks and storage of S-litre packs then became a
problem. As the Cardiff and Cambridge plasma was contaminated with
large numbers of G negative organisms it was decided to keep a check on

" material from these two Centres. The quality is now said to have

improved.
46—
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The manufacturing record sheets need to be revised as follows:

T.2.1 To provide space for recording the checking of batches on
selection in the cold room and again when used in production.

Te2.2 The manufacturing record could with advantage be standardised
with that for large Fractionation meterial.

Te2e3 The pH of the cryo-supernatant is currently recorded in a

" laboratory notebook whereas this and other manufacturing parameters

should be recorded on the mamufacturing record.

Te.2.4 Sterilising filters are not pressure tested as there is no
convenient pressure lines, although this matter is being considered.

T.2.5 All sterilised equipment used in processing must be proved
as such by a copy of the temperature chart record or by a statement
in the production record that the process was checked and correct.

T.2.6 Positive action is not taken on settle plate results which
indicate high numbers of micro-organisms.

Te2.T7 . When an analytical result is out of specification it is
repeated once only evén if the two results are widely different, e.g
solution times of AHF were 36 minutes and 12.5 minutes. Duplicate
results should not be relied on but done in triplicate.

T.2.8 The manufacturing record has been condensed into too small
a space; procedures should be more specific e.g equipment such as
gtirrers should be clearly defined and quantities which are estimated
should be clearly recorded as such.

T.2.9 There should be sﬁace on the record to show that it has been
checked, and by whom, as the record goes from Mr Williame via Mr Pettet

to Dr Ellis and is not signed by any of them until the batch us released
by Dr Ellis.

7.2.10 Mr Pettet checks the test results and transcribes them into a
book in order to compare trends but there should also be a summary sheet
showing results against specification limits. There would be merit in
having a standardised procedure on the format developed by Mr Wesley
for P.P.F.
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T.2.11 Responsibility for fimal release of products from the Clotting
Factors Laboratory should also be standardised in line with lerge

Fractionation material.
T3 Freeze=Dried Small Pool Plasma - Dr Singleton.

- /’bocumenftation for this product was again different from that in the
other two manmufacturing departments. Being one of the oldest established
products the documentation has developed in an ad~hoc fashion over the
years ard no thought appears to have been given to changing the system.
In fact there was resistance to change from some of the staff.

Processing and testing details are recorded mainly in a series of
production books but also on official record sheets and odd pieces of
paper.

/ Much important information vital to an aseptic manufacturing procedure
e.g. the cleaning of processing areas, environmental monitoring,
medical checks on staff (known carriers have been used in production),
records of sterilisation of equipment, was absent or the data not even
collected.

/ After the freeze drying stage the bottles are released to Mr Sharman
for packaging and Dr Singleton does not see the packaging record and
has no say in the operation. Dr Singleton said there was no signed
release of the product or scrutiny of the entire documentation but that
batches "just left the building™.

INTERIM SUMMARY 11l

Documentation and records in use in the three major manufacturing
areas were all different in format and comprehensiveness; and if any
thought had been given to standardisation it was not apparent.

The records in the large Fractionation laboratory are the best and

with minor modifications would result in an acceptable system whereas
the records for Freeze Dried Plasma are totally inadequate.

—48-
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The the three manufacturing departments appear to operate as entirely
serarate units with little interchange between them and no overall
management at top level.

There is no standardised system for the appraisal of manufacturing

and testing records or for the final release of products; Dr lane
releases products from the large Fractionation laboratory and Dr Ellis
from the Clotting Factors Laboratory, but the release of Freeze Dried
Plasma is a grey area in which no one person has overall responsibility

for release.
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ParT 2

Report of Inspection of:

Biological Quality Control facilities at the

Blood Products laboratory, Elsiree, Heris.

Dete of Inspection: July 18th 1979.

Objective:

To determine the extent and naiure of the

activities within %he biological control

facility and to comment thereupon.

Senior personnel met: Dr. L. Singleton

Mr. Combridge

Hr. Wilkinson

D.H.3.S. Inspectors: wr. J. Flint

Dr. J. Purves
Dr. J. a. Holgate

T Areas of work

Dr., Singleton described his duties as including:

(1)\ +the production of freeze—dried plasma and its guality conirol

(2) ‘supplying a service for other departments who send him samples

for verious biological tests. These include

(2)

(v)
(c)

(a)
(e)
(£)
()
(n)

2. Staff

the "sterility" testing of 2ll incoming plasma except fresh

frozen meterizl

in-process and final product sterility testing

pyrogen testing of various end products and intermediates for

B.P.L. and Qxford

toxicity testing in mice and guinea;pigs

the reading of sterility tesis supplied from Oxford
development activity

an interest in certain processes

some testing of the environment.

Dr. L. Singletozi -~ nead of depariment

Mr. W. Wilkinson B.Sc. - depuiy (direct from University)

Mr. Wild - development function. H.I.C. microbiclog
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technicians (female) carrying the bulk of the work load
-junior laboratory technicians
process workers

general worker - washing up; cap meking

N = DN

animal attendants — one of which is an Associate of the
Society of Animal Technicians
1 student

In addition Mr. Combridge is outstationed in a temporary building
together with one technician entirely responsible for hepatitis testing.
Mr. Combridge reports directly to Dr. Lane and is not part of Dr. Singleton's
staff.

Dr. Singleton reported on the great difficulties experienced in recruiting
and retaining staff at any level quoting that in one period of 100 days on
only 3 was there a full complement. In 4 years there had been 3 different
graduates in the deputy post. The animal technicians, the 2 femazle senior
technicians and Mr. Combridge appeared to be the only experienced and reasonasly
permanent staff in the establishment.

Because of shortages medically unsuitable staff has been used on occasions.

3. Premises

The premises consist of

(a) A group of rooms at the end of a corridor in the mzin block'consisting
of Dr. Singleton's office; a laboratory for development work used by
Dr. Singleton, lMr. Wilkinson and Mr. Wild; 2 ladies toilet; a first-aid room;
the "sterile" suite in which "sterility" testing is carried out as well as
plasma transfers (this is described in the main body of the report); a main
bacteriology laboratory; a cold store for plasma; the plasma arrivel and
bottle washing room. '

(b) An "outstation' temporary building near the main entrance containing
an office and a small but very adequately equipped laboratory where lKr. Combridge
and a technician carry out all the tests for hepatitis antigen.

(c) Two animal houses in the original Lister complex well removed from
the main building. One is entirely self contained and consists of the main
animel room housing the rabbit colony, a pyrogen testing area and an office
containing the temperature recording equipment, record books etce The other
is a single room in which mice and guinea~pigs are housed and the toxicity tests
are performed. Between the two separate areas is a large wash up room and

cage store with a separate small food store.
19/7Z
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There is no longer, since the loss of the Lister laboratories, a media

kitchen — 211 media being bought in from Difco.

4. Details of testing

4.1 Sterility testing

‘ A1l incoming plasma except for that fresh frozem is examined for micro-
biological contamination if there is, in the case of the pooled plasma, a
sample available of sufficient volume in the sample sachet. This is often
not the case — some centres providing only about half the requisite samples
to accompany the 5 litre pools while others lack only about 10%. The sample
is tested on agar and in Brewers medium. If growth occurs the fact is
reported as "less than 10" or as a series of plus signs. Ay growth found
is filmed and sub—cultured and identified eventually into a general group -
corynebacterium, micrococcus, bacillus etc. Material having a contamination
greater than 10/ml is indicated as not for use but there is no system to ensure
that it is not used. Furthermore, material not tested as a result of 'no
sample!' or 'insufficient sample' is also used. The plant has never operated
on a 'clean' plasma basis = the bacteriology would seem to serve only as a
metter of side interest.

In-process samples are tested on request = the material (pre-filtration,
post~filt{ration, pre~heating, bulk pre=filling) and final product being taken
from batches to no particular design and not under the control of Dr. Singleton.
From Oxford only final product sample tests are received.

No other starting materials are tested since in the case of meny of them
a filtration technique would be necessary and the facilities are not available
to cope with this.

The testing of both incoming plasma (frequently contaminated) and of
final product (expected sterile) is carried out in the sterile suite also used
for plasma transfer. The only difference is that the former is done on the
open bench while the latter is done under ‘2 horizontal laminar flow hood
switched on some 10 minutes before testing starts. The transfer is done
using plastic disposable syringes taken from cardboard boxes placed in the area.
Technicians change in the outer room into sterilised (but not washed) front
fastening sowns, rubber boois (washed in antiseptic solution to no particular
formula once per w.eek), paper caps (inadequate) and rubber gloves (weshed in
soap and water or 100% alcohol).  There seem to be no written instructions

and no training of technicians except on the jobe
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The surface of the sample sachet is wiped with a cotton wool swab soaked
in 100% alcohol - ome swab being used for more than one sachet. The sample
in a2ddition to being placed in agar and Brewers medium is also in part put
into a plastic Universal bottle for retention and a further part into 2 small
tube for testing for Ausirzlia antigen. Freeze—dried meterials are made up
using internally prepared diluent.

The methods given in the BEuropean Fharmacopoeiz are said to be employed
but at present the incubation period is only 7 days, any repeat test is of
the original number of samples and no positive growth control is carried outl
though Dr. Singleton is thinking of starting to do this. Sampling of fi;nal
product is also said to be in accordance with Ph. Eur. but it was not possible
to check this since Dr. Singleton did not know what proportion he receives.

Investigatory work, incubation of samples (in 3 incubators — one at 37°C,
two at 30-32°C), record keeping, reading of results etc. all takes place in
the laboratory opposite the 'sterile! suite. The equipment seemed adequate
for the very elementary tasks being performed but it seemed strange not %o
see any membrane filtration apparatus.

4.2 Pyrozen testing

Every batch of every product except freeze—dried plasma is tested on
rabbits for freedom from pyrogens. Since the products are immmnogenic these
tésts involve fresh rabbits on every occasion — a total of some 1600 per ;ezr
obtained from 2 number of dealers who have proved fairly relieble. Each
rabbit remains on the premises on average T-10 days and is merely subjected
to a saline test before being used. The animal house, test facility and office
are excellently kept - the only criticism beinz that the temperature of the
rooms is not measured and recorded. However, since they are adjacent and on
the same aspect of the purpose built premise the temperature of the two rooms
is probably within the requisit'e range. The records kept were satisfactory
and showed very few total failures although some were recalled - a leaking
cooling coil accounting for one (the coils are not pressure tested) and entry
of water from the warming baths the cause of another failure.

Dried plasma has not been tested since the batches are felt o be too

small to sacrifice one unit for test. However, Dr. Singleton did accept

. the suggestion of random testing of such batches in order to examine the

general state.
The Limulus test is being examined in parallel with the rabbii test -

e.g. in testing of Fector VIII (where mosi prodlems arise) - if the final
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product has had to have 2 repeat test then the limulus test will be carried
out in parallel. It isvhoped this might eventually be used as an in-process
control.

Unfortunately no "trend" records are kept. Dr. Singleton reported this
had been examined and not found useful as failures, when they occurred, were
sudden plant failures and nct gradual events.

The equipment is checked by the manufacturer once every & months but no
laboratory checks are performed between these times. A

Animal cages are cleaned twice a week and autoclaved at intervals, an
autoclave being sited in the cage washing room.  The general conditions of
the 2rimels end premises were excellent.

4.3 Toxicity testing

“le were told that every betch of final product is submitted to a test
for freedom from abnormal toxicity by the injection of the appropriate amount
q"aoted in official texts into mice and guinea-pigs followed by observation for
7 dayse.

, The conditions under which the animals are kept and the tesis are
performed are, as stated elsewhere, excellent and the technician in charge
seemed capsble of performing his duties efficiently. ‘

A.4 Testing for presence or sbsence of nepatitis B surface antizen

Samples of all incoming plasme except from two regional centres -

Yorth London and Brentwood (where tests are performed and accepted by 3.2.L.)
are tested for HBS:‘.'g. Except for fresh frozen plasma where Mr. Combridge
samples for himself samples and.lists are provided by Dr. Singleton's staff

on intake of plasma. Results are supplied by ilr. Combridge to the producticn
units involved with a copy to Dr. Singleton. Any positive resulis are
notified to the centre supplying the plasma and such plasma is not passed
into production but where plasma sample is absent or inadequate the plasma
may still be used, though a core sample will be requested first;

Mr. Combridge and his technician employ 2 radio-immuno assay technique
shown to be more sensitive (detecting down to 0.1 to 0.25 ng) than the
commercizlly available kit. This they are about %o make available to others
within the service, the work having been done in conjunction with North London
and the Middlesex Hospital. A very elegant microtiire technique is used
utilising smell plastic cups slotted into a preformed plastic iray. Although
there are chances of transcribing errors any positive can be double~checked

by using the retention sample. Doubtful results are also double—checked

Ly

/7

CBLA0000988_0075



using longer incubation periods and anything still in doubt is sent to
Dr. Dane for i‘u.rther' stu&y.

Discussion relating to the use of untested plasma revealed that it was
thought it was only used in a production involving heat treatment — but this
seemed somewhat uncertain. However, study of the records did tend to indicate
the order of risk of anything untoward arising as being low.

In-process samples are also tested but this did not seem to be on a very
systematic basis.

4.5 Other biological testing and contrel

4.5.1 Favironment

Dr. Singleton indicated that although settle plates have been in use in
various production areas for a number of years only recently has Mr. Wild
started to make any special study of an environment - starting with that of
the sterile filling suite and using a slit sampler. No definitive results
or action seems to have been taken on this work and, following examination of
the records of setile plate counts no action would appear to be taken in thal
area either. Very high counts are recorded from time to %ime in sensitive

areas — e.g., under the filling hood and in one of the smeller rooms in the

sterile suite, and regular high counts are found in the changing rooms.
One could not help be surprised at the little use which appeared to be made
of a very considerable body of information. '

4.5.2 Autoclaves

About once a month some study is made on autoglave loads using spore
strips - but placed only in the free spaces and not incorporated within the
wrapped articles. Further spore strips are placed in the coolest parts of
the autoclave. It was not clear to whom the resulis were reported and what
action (if any were necesaa.ry) was taken.

4.5.3 Qvens

Dr. Singleton expressed having some interest in thermometry tests carried

out on the electric dry heat ovens and showed some understanding of the
faults in design of those actuzlly in use.

4.5.4 Freeze—=driers

Agein spore strips have been used to check on the efficacy of the
ethylene oxide sterilisation of the Edwerds freeze-driers. The problem

of possible delayed germination of the spores was discussed.

1 (7t

CBLA0000988_0076



‘e

4.5.5 Qther

Dr. Singleton admitted he had not been involved in any study of the
bacteriology of 6ar‘cons or clothing, nor in any plenned maintenance prograrme
concerning air filters or separation colums. He was also concerned regarding
his lack of involvement in labelling matters.

Se Records

Detailed records extending back a number of years are kept in foolscap
sized hard backed ledgers in the bacteriological laboratory. Each is clearly
marked on the spine as to its purpose provided the system is fully understood.

5.1 PFlasma

Here the ledgers are marked with {the names of the various Regional
Transfusion Centres from which the plasma comes. The detzils recorded differ
slightly in the case of the Winchester bottles of time expired plasma used by
Dr. Smgleton for the preparation of freeze-dried plasma where the records
can be considered part of the production documentation falling to his charge
and will be described elsewhere in this total report, and those concerning
the five litre pooled packs of plasma from other centres.

With regerd to4the sample sachets from these pool packs each has & number
and a code letter to indicate source. They are entered by number intc the
appropriate book and this also indicates if there is either '"no sample' or
ninsufficient sample". From these records Dr. S:.n =leton has prepared tabies
showing the frequency (in percentage terms) of these events ageinst the various
centres. From the book the "first list" is prepared on pieces of paper and
this list is trensmitted to the areas where initial tests are performed
(bacteriology, hepatitis testing) so that checks can be mede against the
actual sample labels and resulis can be reporteds Any positive bacteriological
finding is entered in the ledger in pencil and, if identification occurs into
the broad groupings this is later entered in red ink. After the results are
obtzined from Mr. Combridge the whole jnformation is entered into sheets for
transmission to the production area.

Areas with a bad record with regard to leak:.ng of sample sachets have
been contacted but althouzh in some cases this has resulted in considerable
improvement, in others high (50—6079) rates of inadequacy of sample continue.

' 5,2 "Fraction" book
In this are recorded the results of tests performed on in-process

samples sent by the production departments. In each case & report is returred

S 477
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to the department of origin signed by Dr. Singleton. If he is away the repor“cv
aweits his return for signeture but the individual concerned in the production
department is always free %to consult the laboratory ledger. The szme
procedure applies to final product bacteriolozical tests.

5.3 Settle plate records

These have been discussed above.
5.4 Tests on water
Samples are taken each week from the "pyrogen-free" water outlet. These
2lmost invariably show contamination — according to Dr. Singleton from the
" rubber pipe attached to the outlet.
5.5 Others
Other ledgers contain resulis of tests on the autoclaves and on the

sterilisation of the freeze—driers.

6. Summery of comments and recommendations

6.1 U"Sterility" testing

6.1.1 Sterility test proper

In-process and f;‘.nal product samples should be teken on a formal basis,
should have proper recording and documentation, should be tested in accordance
+ith official requirements by trained staff working in appropriate premises
to the highest standards and thereby should fulfil their proper role as an
essential element of product quality assurance.

6.1.2 Plasme testing

Tt should be decided at the highest levels exactly what the practise

should be regarding use of contaminated plasma — whether oy bacteria, moulds,

rycoplasma or certain viruses. Accepiance levels should be set and testing
designed to select intake material appropriétely. In‘ormetion obtained should
be fully used by tfeed-back! to determine cazuse and cure. .This testing
(except in the case of hepatitis e.ntigen) should be entirely separaie from
6.1.1 2nd both should be totzlly divorced from any production process in
paysical terms. . '

5.2 Animel tests

Apart from some minor requirements relating to the premises used for
testing for freedom from pyrogens there is nothing to criticise in this
connection. However, the area should receive close atiention from the point
of view of yielding more interesting work and playinz a more practical role in
product assurance than simply routineiy 'bésting each and every batch. These

remarks will apply more when total production is fully controlled.

B /79
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6.3 Cuality assurance

Any biologicel -facility involved in pharmaceutical production and especially
in cases where the products cannot be terminally sterilised has a mejor part
to play in quality assurance. The head of any such facility musi be totally
involved in all decisions concerning the premises, plani, persomnel and product
and a fully equipped laboratory staffed by well trained persons should be
fully occupied in monitoring every aspect of work. This would include
testing of all incoming raw material, intermediates and final Produc"c, checking
sterilisation techniques and equipment, checking air filters and the envircrment,
weiching personnel for carrier states or temporary increases in vacterial flore,
examining any specizl clothing worn etc. The inspectors felt very strongly
that few or none of these aspects at present apply %o the Blood Products
Laboratory. ‘

GRO-C

J. A, HOLGATE

23 Juiy 1979.

Copies to: Mr. Flint

Dr. Purves
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PART 1 - GYoTERAL RUROTRT

1. INTRODUCTION -

Dr lane, Director of the Blood Products laboratory (BPL) took over the
responsibility of running the Iaboratory only about 6 months ago on the
retirement‘of Sir William Maycock.

Brief discussions of a general and introductory nature were held prior to
starting the inspection for the benefit of Dr Purves, wno had not visited

the site before. It was intimated that production throughput in the unit

has far exceeded the original design capacity. In an attempt to rectify

some of the immediztely apparent deficiencies a 'step 2! projecﬁ has been
initiated to partly improve the buildings and alleviate difficulties concerning
storage. Some of these measures are intended to be temporary, but others,
such as cold stores, are being planned for long term use. In general,. the

impression gained from Dr lane was that he fully appreciates his major nrobleﬂs

lie in staffing, limitations ;mposed by premises and having to run the

laboratory as a factory.
1.1 Inspection Format

Messrs Flint and Purves have inspected and reported on this site as

they wculd have done were it a pharraceutical operation.

2. STORES A¥D RECEIPT OF CEEMICAL RAW MATERIALS, CCMPONENTS

mn
ETC

¥The storage area allocated for the receipt of general goods and chemical raw
materials is severely vongested to the extent that zreas, althouzh des1gnuted

for quarantined and passed goods are not used as such. Congestion is such that
it precludes good storage and proper stock rotation of components such as Qials,
bungs etc. On the whole the area is dry and weatherproof, although some leaks

were evident throush part of the roof behind the loading bay.

‘Analytical control over chemical row materials, instituted only in 1578, has

‘been organised by Mr Greulich, who is in charge of the analytical department.:

Tach container is identificd znd one fren.cach mooucacsurer's bastch ic fully
*gssaved according to laid dowm specifications. These cpecifications avpuoer 10
be those of the EP or BP but as yct.have not been written in 2 formal manner.

;‘" L/
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The composition of the starting plasma pocls therefore varies according

-to-source, the proportion of frezen time expired plasma ard liquid

plasma used. This, it was said, did not affect the quality of the end
product even though Belfast plasma

counts up to 3 million ter ml,

has been known to have organism

other plasmzs have also been found to

have counts in the regien of 5C0 per ml.

A1l plasme received from the RICs is tested for Hbs Ag by a2 radio

immunoassay (RIA). If there is insufficient raterial in the tesiing
pouch then this test is done in preference to a microbial count.
Plasra, the microbial quality of which is unlmowm, can be used in
production runs. Some RIA testing is done at Region and reported 1o

$he BPL. (i.e. North Londcn and Brentwood).

Initially the turnover of time expired plasma was about 10 uwecks bui now
the unit is being supplied with more plasma than can be nandled by the
existing staff on a single shift basis and turnover, it is estireted,
is greater than one year.

Eaupsanped A Pk
Liquid plasma is normelly used within 3 days but it could stzud longer,

————

perhaps over weekends, if this is to be so then alcohol (967% ethancl and

Zﬂ methanol) is added to a final concentration of 195,  The Juﬁt1f~vﬂ

of different storcge temperatures for liquid plasmas, that is +2°C C,

- 3°c
and -5°C iz due to the alcohol content (see page 4, Appendiy R

As fraction II, used for immunoglobulin production, is produced at a ek
frequency of 1 batch in 10 of large scale fractionation, fraction II

starting mterizl is selected with cars to get the 'best'. Any potential

" fraction II material about which there is the slightest query is not used.

'Tropicai pool' plasma, i.e plasma from coloured donors, is not used.

Bvery 5L pack of time expired plasme is an individual batch: it is

mde up to 28 donations, details of which are kept by RECs but not
passed on to the EPL.

3.1.2 Production Frocass

SL packs of time sunired frogen vlonna ¢h receivt ot the 7L ic

transferred within .2 short %ime period (30 mins) +o —25 C ctores on ino

.
-

o s e
B D

unner floor of tigmemition lnterniory Matorinl ic %
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Componeats such as bottles, vials, bunzs efc are, as yet, nci routinely testod:
there are no formal specifications. Somz vials stored dehind thz loading day

were left open to aimosphere.’

A limited amount of in-process testing is done using mainly electrophoresis and
ethanol determinations.

A series of standard analytical methods have been prepared for the analysis of

rew materials, in process samples and finighed products,

Becavse of the inordinate %ime taken to inspect the preduction of this
operatiocn, it was not possibdble to have & comprehensive look at the analyticsl
laboratories during the first week of the visit. A report cn this will be

prepared after a follow-up ingpecticr plezned for the week deginning Monday
16 July 1979.

a

3e PRODUCTION PREMISES, FQUIFMENT AllD TROCIDURES
3.1 ¥r Wesley's Derariment @ lerge Fraciionation and Final Solutic:.-

¥r Wesley, who is in charge of the large Fractiomation Ieboratory (1),
joined the BPL 16 yecars a5o airect from Nottingham University, w
obtained a B Pharm degree. He is responsible for larn
frectionation and the production of immanoglobulins. His depuily evoreaw
the latter produciion, but has left for a post in industry: he has noi
yet been replaced. o

Staff presently working to Mr Wesley include a Mr Butcker vho has worked

" in the latcratory for 25 yoars and was in crorze of ether fraciionatic

v€}\~«e! ¢l ) when it wns in operation: lir Butcher is the chief technician., Three

Sl

technicians (with various O and A levels, doing day release) and
laboretory assistanis, employed for manmual work report to lir Buicker.
There is no formalised training for technicians or laboratory assisianis

other thon that given by exposure te work in hand.

(O3]
-
-
-
-
g
5]
D
2
e
Q
Caad
1)
3
2
[}

The =eior nrodusts maes in thig Inborotory inciud::

—
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3.1.1.1 Plasma Protein Fraction, PPF .
3.1.1.2 Sz2lt Poor Albumin 10g% and 20g%, and
3.1,1.3 VNormal and specific Immunoglobulins

A summery of the production cf these cén be seen a2t page 3 of
Appendix 1, using the standard cold ethanol fractionziion method of
Kistler and Nitschman (Vox Sang 1,414-424, 1962).  Starting raterials
used in this productioan include:

3.1.1.4 Time expired‘plasma: this comes from Regionzl
Dransfusion Centres (RICs) in 5L plastic packs.

3,1.1.5 Cryoprecipitate supernatant: this also comes from
 RDCs. Materials 4 (3.1.1.4) and 5 (3.1.1.5) wormally amount +o
about 1,200 litres per week which contributes abcout 50% of the

plasma reguirement.

3.1.1.6 Cryoprecipitéte supernatant: a sccond source of this
materizl is from Dr Ellis' laboratory [_Clotting Factors Laboratory_7
and consists of plasma from which factor VIII has been removed.

This is supplied'to the IFL in bulk, iﬂ stainless steel

fractionation vessels, 1000 litres per week. It is ﬁof routinely
tested for Hbs Ag or micro-organism count: it can havs high

microbial counts as some examinations have show.
3.,1.1.7 TFactor VIII/IX supernatant: a supply of this 120 litres/
week is obtained from Oxford Flasma Fractionation leboratory in

stainless steel churns.

3.1.1.8 TFraction 1 supernztant: <this is plasma {rom which

fibrinogen has been removed.

3.1.1.9 Precipitate A supernatant: this is plasma which has had

antibodics removed (Specific 1gz) and contains albumin wuly.

_._‘ : . ot - .. o ~ - .
3,1.1.10 Freeze dricd, time expired piasmz from Dr Sincleton’s

laborzatory.
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on numbered palleis zand detnils of batches on & pallet 1oc§ticn'a?é
-recorded. Pallet cou»enu, are noi secure in that individual pacis
could be transierred from one pallet to another. This is not of any
great conse&uence as tatches are requisitioned the dzy before use and
checked cgainst the batch numbers on the outsides of cardboard cartons
and, also on the pack inside. The tproduction! batch record is A
ticked against each pack rumber and packs are transferrzd to a szcond
pallet. On the day of use the packs are checked again and the ticks
ringed. At the first checking stage materizl that has been defined as
unacceptable is removed from the pallet, but not from the store.
Acceptable neterial should always be kept secure i.e. on a caged pallet,

segregated from rejected meterial,

Pooled material collated for processing consistis of liquid plasma,
which is always used first, and time expired frozen plasma to meke up ith:
volume for a given production run. Separation of the required pcriicns

is then by cold ethanol fractionation at various pi velues and

centrifugation.
3.1.3 Premises, Equipment and Procedures

Operations involved in large scale fractionzaiion are split between <wo
floors. The initial steps are carried out on t+he upper floov

fractionation room (see Appendix 2c). All of the remaining stel:

are

or]

undertaken in a ground floor area shown at Appendix 2b.

5L packs of plasma in cardboard outers are transferred on wooden
pallets into the upper fractionation room. Cardboard and wooder
pallets should not be taken into this area: -the latter shouvld be szaily

-y

cleanzble and be of plastic or metal constructwoq.
This production arez houses the tops of four stainless steel p ocessing
vessels the bodies of which pretude into the b;onra flocor processing

room in which centrifugation is done.

The room finish is of gloss painted plaster ceiling, three walls of &

similar firisa, one of wrelded vinyl and tha floor is covercd arnin wiih
welded vinyl. Thc area is air;conditioned but the quality of eir

supplied was not Xnowm by r Uesley.. Air enters ot near ceiling leves
and io dircctad o the 1lcor.b7 fized houds and errnusis o 2 tin Lo

on th2 onuosite *‘Tl.

~ing rocu for o

“» WM’“\ @“C‘ o ' '-"{;.%
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area or air lock for the entry of goods anrd ‘cquipment. There i3 ruch

exposed wood, cork, high level dust iraps (pipework) and condensa*iocn on

pipes.

There are no-written ocleaning schedules for the room or equipment.

Production staff clean equipment but the room is cleaned by general ‘si=
the frequency of this is floors weekly and walls and ceilings at
indeterminate times. No procedure exists for the preparation of
disinfectant used in this area: it is made up with tav water. There
appears to be no standardisation of procedures. Funnels and trougis
for use on thawing shelves — piped glycol sclutions are used to
facilitzte heat exchange - for the collection of plasma are autoclzved
in a ground floor area and brought to this processing room unwrapued,
24 hours bvefore use. he autoclaving procedure is apvarently vsed
principelly to eliminate hepatitis virus. Hypochlorite solution, rade u-
by rule-of—thumb, is used to disinfect the thawing shelves; it 'is not me<-
up in a pre-sterilized container. Cleaning cloths remain wet and could
promote the spread of bacteria. Tap water supplied to this area is

softened and of unknown microbial count.

Bags of frozen plasma are allowed to thaﬁ on the stainless steel shelvcs.
Plasma discharges into stainless steel chutes which lead to stzinless
steel funnels which feed into a hdlding vessel. All vessels are

washed out but not to a written procedure: no record is kept that they
have been washed. Apparently they are washed out with mzins weier

from a hose-pipe which is hung on the wall in a coil fashion. They

are left wet, then rinsed out with 75 litres of heated (80°C) distilled

water: this wash water is bheckedli?r microbial counte. }t

Cominard SR
Some mould was growing in the vicinity of the sink. “o
A drair in this area is treated with lysol which had been made up gome
time 2go: the drain is never cleaned. The sink drain is not

disinfected.

Rubber tubing used as overflow tubes for the large reaction vessels

are neither cleaned, changed nor examined microbiologically.

There are mony possible sources of microdlel coniamination in this orsa

<%
L.l

eyl ——— PNy [P TSR | R
could cutery T2 TLLlUlon WUSILaB 4% T

-
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baseline level has teen established for the environment, tap water,
-clezning solutions ete: +the area should be monitored to esicblish
this data.

Engineering support for maintenance of the fabric of the premises is

inadequate e.g. defective plaster.

Short term improvements to this area should involve improving
procedures, rmintenance to premises, and cleaning in accoraance wiin
clean room technology. longer term improvements would necessitale
upgrading the environment to Class 2, with the incorporation of an

air—lock and o personnel changing room.

The ground floor processing area is split into three mein zcneg, cooled
to varying degrees. A +2 2°C zone is used as a genasral preraration

area e.gc asbesios filters, storzge and processing area (deca nting of
reconstituted frazciion II solution into shellow stainless ste=l trays
from winchester bottles, prior to freezing). The =5 °C room houses tre

bases of the large fractionation vessels and

e manifold feed,assembly
of Sharples coniinuous centrifuges. The g room houses the

fractionation of immunoglobulins. "£;°

The criticisms already made to the initial processing area are also
applicable to this which has additional deficiencies. Throughout *his
area which has no persomnel changing room, the suspended ceiling is

of long narrow perforated metal sections, which slot together in 2

tongue and groove manner. Yall surfaces are of a formica iype

finish with wooden 'protection' bars. The floor is of quarry type

tiles with grouting between. In the +2°C room the ceiling sections
were fOLnd 4o be poorly fitting and dirty: on closer exomination thisg

dirt was found to be confluent grow*h of mould, 'in all appearances

showing growth from the hyphael to the sporing stage of its cycle.

This situstion in a room where nutritive products are veing processel

in an open manner is totally unacceptable. Maier for use in
production wes being cooied in on voen top stzinless steel vessel

adjecent to such &n area.

Air surnlied to these rooms is virtually totally rosipoulated with o

PICAEN

. R s - )
O N P A S I
nhoeo mniic w, Yoo qunliss ol e, f.o fiRliioedoeronts
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was not knowm.

P o The temperature of the area is not conducive to good work
H ol An : N 13

e

over an
- extended period of time

The area is particularly difficult to clecan effectively. Cardboard is

y's
also brought into this area.
Ly ?‘

q Ds“'\a(;) The trensfer of centrifuge precipitete from the Sharples units %o non-

sterilized polythene bags is done in the open atmosphere of the -5°f‘

(. TCOM. Precipitate is stored in a cuptoard in this room vntil i4 is
M. required for solu‘tionirg,-n lidded stainless steel tanks, which is dons
X‘l\ in the +ZOC T00M. The resulting alobumin soluiion is then possed throu-n
(\] /’a series of coarse asbestos filters_ and 2 final of 0,22 micron filter.
N\PN e Resulting filtraie is then further processed. If it is fraction ¥,
W (‘M which will eventually end up 2s Plasra Frotein Fraction or Salg-Toor

P Albumin, it is subjected to thin leyer vacuum di stillation %o remove
w process alcohol and concentrate the protein to the requirzd level.
s Resulting solutions are then packed into 5L rlastic packs which are
frozen in one of tuo Grant freezers, in an adjacent room, befors:
being stored at -25°C.  If it is fraction II it will be trensferrcd o
shallow trays, as Gescribed above, for subsequent freezing and drying
in the Edwards! freeze driers. Primary drying takes 1.5 days znc ithe
secondary drying (P 05) is done overnight. Dried material on cpen
trays is then tipped into ordinary polythene bags {no%t pre-sterili Fed).

£~ Bags of powder are then placed in lidded polyihene buckets and stored

., at —25°%C in a refrigerated room next to the PPF solutioning room.

The forr:' ar operation is done in a Centritherm Unit which is housed
in what appears to be a standard laboratory mth a generzl air supsly,

not TEPA_filiered. The Centritherm evapcrator is virtually a closed

Piecce of apparatus vwhich is disinfected, using hot water, before uvse:

the sysitem would be much improved if its component parts werse

(33 -

sterilized and the whole operation was carried out in a centrolled

. area. There is no changing room or.procedure for entering the _
(éﬂf\b laboretory: the cciling is consirucied of‘ nerfornted tiles, the w2l1ls

are of pail nued plaster and the J‘loor of vln v1 finisr Laboretory

v

furniture is of wood (some unsea 2121) and cordboard cartons invo which
filled bags are sut are *alen inio thw zrez.  Ths 2our Lo tn2
A

from a comon sorrider is noi alimys closcd during BTOCESSINE and oiri

do not wenr 10f v GUrimT prochT gl - .

PR /41
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While cperators don special clothing in the plasma pooling ares on

_the first floosr - “rouser suits, wellingtons and rmagls

4.
SL5 = U2

YU o

"

e
2 -

the operator from splashes of plasma, no clothing in addition %o 2

standerd laboratory coat is Worm in this area.

There is no gensral changing procedure for staff ente

that they can exchange their outdoor clothes for fact

ring the B7L o

ory clothes,

The operator in the Centritherm room was wearing outside 'running shoes'

and a process tube was hanging -on the floor near thes

e: this points:

to another potential source of microbial contamination in edditicn

to0 that contributed by the gerneral environment of the

factory.

Some in-process ccntrol work is carried out on the Fraction V paste

after centrifugation. The paste is made up into solution in

sut-batcnes (one zub-batch per day). Solutions are

filtercd. W&
o—

Befere evaporation the turtidity is examined (pureiv visually),

elecirophoretic tests are done and samples taken for

examination. Counts are detepmined and can lie betw

organicms/ml: contaminents are not classified. Z@OO

in production by being mixed with good material to '"d

out": +this type of philosophy is botally unacceptabl
-5°

3mall scale fracticration of specific immunoglobulins
15

. . 0 . . . . .
venom 15 done in a2 =10°C room which is part of the suite housing ire
0

o . . . .
-5°C and +2 C processing rooms already mentioned: it
e =1 .

microbial’

/
{
een 100 and =00 ‘
r material is used/
!

ilute the bug count

o/
4

such as anti-Dee
[ 5

is equally poor

in the fabric of finish and standard of opersticn carried out therein.

However, the environment and procedures used o pool

more inferior than those cited for large scale fracti

"is pooled in a general laboratory Appendix 2(b), with perforated ceilin

=\

the plasma are

onation. riasma

tiles, wdooden furniture and rough wocden crates (used for the carrinre

of bottled chemicals), fibreboard containers of chemi

cals etc: it is

supplied with eir the quality of which is probably extremely poor as

manifest by black streaks of dirt surrourding the in-put griil. Ascin

there is no changing room or procedure for entry to i

his aroz. 5L bBarfs

of selected plasma are thawed cut in a sink of hot water dravn from the

general tactory system.

NCERIM SUTIAR ’
I\'v pqlv < rﬂ'AWY 1 .

In summary, the general stahdard of the Froctionntion Laberatery

operation is extramely poor. Procedsins involveg open procuturil &

v -~
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beginning and throughout the fractionation operation. Alcoholic
fractionation is effected at various -pH levels and with appropriate

centrifugation plasma fractions are obtained as pasies in the Sharples

centrifuges. These pastes are taken up into solution (using cooled

distilled water previously stored at 80°C) wdmiiliored—fcoarsec
ashestos plus a final.0.22-werortrrrer), Filtrate is then subjected

to thin layer vacuum diétilla.’t_ion or frozen. Much of the handling of

this intermediate product is done in an open manner in the +2°¢ room
which was found to be heavily contaminated with moulds. Plasma

fractions are then held frozen or dried, awaiting further proc¢essing.

The attitude taken that, as the starting material is contaminated, it is
pointless carrying out the rest of the processing under clean conditions
is unacceptable, even if the end product has never been shown to elicit
| pyrogenic reactions. A chenge in attitude is required to collect the
raw material under conditions as hygienic as possible pool it at RiCs
under clean room conditions, commensurate with the nature of the .
opera.tibn, to ensure that the microbial load is minimal., All material
used in production should be of knowm microbial lecad and plasma shonld
be processed in such a way that ‘'its microbial load is not contributed
to due to inferior premises, procedures and techniques. To achieve
this it is imperative that the operation is upgraded,

SECRT TERM: improve handling within the present premises

LONG TERM: upgrade the premises to CLASS 1 or CIASS 2, commensurate

with the nature of the operations to be done. ‘

_/ . 1. Staff training should be implemented/improved.
ii. Documentation should be improved ie. procedures.
iii. Equipment/premises should be improved.

%b\y\_ s Q‘ a jve ~  Environmental menitoring should be implemented to at least
establish present particulate and microbial loads.

A
N ~
& A N
. . s
..t‘h?’\ Ve Cold storage should be increzsed to facilitatie betier
<
I’ . . . .
/‘Qs‘ Co=y . segregation and stock rotation,
v ] R .
C - .
Vie Staff should wear processing clothing in critical produniian

‘arcas.

- o LE
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viie 2dditional key staff is required as present siaff are

. taking the responoibility for too wide 2 ronpe ond extent

f
or production activities and therefore cannot sn»ond the
necessary time for supervising immedizte production staf’f

who are left too much to use their ovn initiative (see

point i).

Final Solution Prezaration

Preparation of the final solutions utilizes frozen Traction V¥ conciaty

-~
v

~ for PPF -~ frozen albumin concentrate.- for s2lt poor alburin - and
freeze dried Fraction II for normal immunoglobulins etc. This activityr
involves opening bags of frozen meterial, swabbed with 96% 21zchel, in -
the final soluticning room (see Avpendix 2(b)) under vertical LiT =nd
placing in a stainless steel vessel with half of %ne¢ 1lid removed.  The
frozen concentrate is allowed to melt and is taken up into an igotcaic
solution in the adjacent +2°C room. Water used 2t this stagc has been
collected and cooled in another +2°% room, already meutioned which was

heavily contaminated with moulds.

‘Staff working in this area wear ordinary laboratory coats, head covars

and sterilized gloves.

_The premises are pooT. There is no staff changing room. The ceiling
and walls have an imperfect painted plaster finish: the fioor is of
welded vinyl. Hooden furniture and desks are used throughout: they
are not easily cleanable: therc is a notice board ou the wall and ihse

area is used as an office as well as a production area. Air is supplied

" 4o the room through high~levecl wall grills around which is cracked

plaster and black streaks, agein indicating the moor quality of the air
supplicd. The vertical laminar flow bench is hung on overhead rails
to permit its use over a considerable length of bench. Debris could
fall from these rzils, and, it is doubtful that this type of distant
LAT source would protsct the product. There is a great 1lik%lirosod that
it would promcie contamination due to furbulence and the proximity of
tghedding! operatives., A fibreboard container 5f sodium chloride

2

was found in the area: this salt is used to render bulz solution a7

product isotonic. The fzbric of finish' cf the azscciated +270 =

via y

e
[

similar  to  those orevicusly described in the large

fractionation suite.

-11-

o

——

@
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During the preparation of these solutions samples are taken, using

1gterile' beakers, for pretzin determinctions. miis is done using

a refractometer. The use of thz word 'sterile! for a beaker which has
only besn washed shows a lax use of the word, indicating a lack of
understanding of %the true meaning of sterility. This situation
occurring so near to the final sterilization by filtration docs pose
severcl questions regarding staff training, appreciation of the nature

of the work in hand, supervision etc.

Soluticns are then filtered +hrough a Carlson

'-E!

ord aghestos denth Iilier
unit (previousiy tsterilized') into a pre-sterilized stainless ste=2l
vessel (121°C/1 hr).  Because of the tubing (aanmaiepide) used post
filter %hic stage of the operatiion is considered non-sterile. -_ne

solution is then filtered through a complicated network of tubes

ck

o 2

i)

EALL filter (C.22 micron), before passing through the wall, in 2 2sre-—

sterilized piece of tubing, to the tgterilat filling suite. Procer

S BALole

'/.

used in this area - manipulation of sterilized tubing from a dirty to a

clesn area - 4o not lead to good aseptic techniques.

Samples of solutions are taken before and after the penultirate

filtretion stage for microbial evaluation.

Smaller quantities of Gamma immnoglobulin solutions are pre-steriliszed-
by filtration* into pre-sterilized hermefically sealed cens with filter
air blesds in the solution preparation area and these are fa ten into
the sterile suite for filling, being transferred in the air lock from
cne wheel base 1o another which is kepi in the clean room.

NOTE: The PALL filter and vessel are sterilized together.

—

A plan of the 'sterile! filling suite can be seen at Aopendlx 2(v).
This area is clecned thoroughly once per monti. - There 1s no daily
or weekly cleaning procedure and this would explain the build up of

dust on exhaust grills.

Product and equipment enter the area via an air lock: personnel enter
via one of iwo designated changing rooms. r1eflv the changing
procedure is as follows: male operatives tzke off outdoor shees only

(1zdies do not), overshoes are puf on, hands are wa hed, nead cover
Suxt thsry e -\—.W

¥Upder LA™ in firal solutiening room

")

—12= | - | ' , ' fQ) ?g
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(which is too small) is donned, ihen the mask (hands arc not was™ad
1

“2gain), the operative puis on the one piece irouser suit closung

ct

at anlzles (outside overshoes) wrists and neck: sterilized gloves zre

put on, hair is tucked into hood with sloved hands. The dressed

worker then washes the gloved hends with an alcoholic solution on
entering the suite.

At the time of inspection the air extract unit in the ceiling, on the
dirty side of the mele changing room was open with no barrier betiwein
it and the outside atmosphere. Cracks were noted in the wzll plasier
and floor to wall coving was loose, There is an insufficient number
"of differeniizl pressure ranometers to permit the recording of
pressures in the various rooms and show a gredation of flow of air

from the more +o the less critical areas.’

Femmle staff wore the clean room clothing inan inapprooriate manner
The hair ies not totally covered, mzke-up was worn, earrings vere woIn
sleeves of suits were not tucked into gloves: this laiter point would
probzbly result in a pumping’ effect of debris from tho gieeve irte the
critical filling zone. '

The vertical IAT is suspended on overhead rails and is directed onto
a solid bench which will result in a considerable amount of ‘tursulencs
around the filling head. It is considered that horizontal LAF would

be more appropriate for the type of filling head currently being used.

Ain alcoholic disinfectant for hand rinsing is not readily availabie Tor

any operative that may inadvertently touch the face.
There is no IAF facility in the Factor VIII.filling TOOM,

Operatives complained that no training had been given for this‘type
of operation but they did realise that specialist information shonld

be sought.

The overwrapping of clothing to be sterilized and taken into this area
has not be2en sismndardised. Tach onerctive prenares his/ner owm cloiiin-

Sottles of diluted and concentrated Chloros in the suite were cloced

AN

with CCTLL.
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In suwmery, %he premises, operations and procedures carried out in the

final solution preparztion room are inadequate for the tynes of zrodunt

being manufecturcd. There are indications that staff treining should

Ve a b
be implemented so that some of the potential trouble spots may be

jdentified, and dealt with.

The 'sterile! filling suite should conform and be used as a CLASS 3

arca for the aseptic opcrations being carried out. “Thile the fadris

of the prerises in gencral is good, deficiencies have baen noted:
these siould be rectified immediately. One of the major deficioncice
exists in ike way personnel dress and work in the arca: this i3

e

nighly significant when one notes that the greatest potential sourc? of

contamination is “he operative. The choice of a vertical IAT haz voon

FE SRS 5544

questioncd.

w2
N

Dr Ellis' Department

Teohors Labhorator,

Clo%ting

o

Dr Ellis is in overé.ll chzrge of the Clotting Tacicr Lautrnioly.
Reporting to him is Iir Petett 3Sc, the chief technician, who acic
as his assistant and deputy: he hc-‘- worked at - BPL for 5 wunrs.
A senior technicien, a ¥r Williams in post for 10 rears, Iz In

charge of the day—\.o-d...‘,r operetions in the Iaboratory.

these key people there are ‘tecnm.c;ans, some quelified

not, and, laboratory assistants.

3.2.1 Products rede.

mhe mejor products rade in this laboratory include:
3,2.1.1. Antihacmophilic Tactor (ANTF), SO—o‘O,CCO[:nits, ranr,
3,2,1.2 TFibrinogen for intravenous use, 100 bottlas firedh,

3.2.1.3 Tibrinogen for isotope labelling. Tighly sclilecicd

: ~
startins moterial is used to prevent tho pocoing On O:f

on OV
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3.2.1.5 Preraration of on intcrradinte
which i scnt, refrigeraizsd, to She Quiord % erL
2 x 200L batcbeo/”e-u, aad,

3.2.1.6 Thrombin, 1,000 vials per year.

3.2.2. Production Process. .

The above range of products are all made in a singls suiic of
Anl

(3 . : — - ~nlA
laberatories, a plan of which is showm 2t ATPZIDIX Z{(W;.

illustirate the general types of procedures usezd

of AT only will be considered.

Deiails of the procedurss used in this area are gl am ot

o4 PO

Hethod document which should be referred to, see LPrTIDIX .

3.2.3 Premises, BEquipment and Procelures.

This production operaticn suffers criticisms similar to thosec

i
alrcady cited for the large scale fractionation unis.

Access of persomnel, ™ub-trucks" and e pment, from slsswiams
1 equir ]
in the laboratory complex to this processing and ac]

£ <

is too lax.

There are no areas wiaich act as equipment air-lociks or changing
rooms for personnel to don suitable clothing. .There is no
standzrdisation of attire for operatives entering zrocessin
room CR2, (i.e no SO7), although in mitigetion procoss wollars
in close proximity to ths process are betier ccveored than cthors
doing.less critical operstions. This aitire comsigin of
coveralls, boots, head cover, mask and gicves and con b2 uged
-more than one day. It is slored in metal locikcrs in the cintual
cerridor of the suite between ssssions of use.. Clothing vould T
chonged at least once per weells 11 is 1aundefed by o sommercial
laundry. Hats, masks znd sloves arc chang~d daily ard hootn oo

in, iafrcquonily.

N 71
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Proemises used Tor the primary preparciion oF AT are 100T. T
-isTa metel slate ceiling in which there are tiwp doors) alle sro o7
painted plae*cr, with crocks and the flcor is of quarry tiles.

There arc numerous sérvice pipes to various pieces of équi etcr

which reader thc room not easily cleonable.

Air supplied to this room is not filtered it is merely cconditionzd

and recirculated through wooden ducts. There is no forced ventilation

of the corridor: any ventilation is merely dy air loss fron adjcems

IO0TS.

Tt is in this room it%2%t frozen nlasma is thowed for the initial stoze
of Tactor YIII production. i"elted ror meterial is then conl

consaing the regquirad fractiom. All of ithe processes wnderialien my

b2 dcseribad as open.

] ' o . e . )
The aqueous heat exchanger used at 2870, to 2id plzemc thauing fes 3oom

nowa to leak: +his could contaminate the product if it wos nos

adequztely maintained and tested.

There are no Standzrd Operating Procedures ($07s) for the cleoning

244

and disinfection of the enviroameni or cqu;vncn Disinfcctiicn of

L

ths cleaned environment is achieved by wiping down surfzccs
Hycolin, made up gs, using clecan c""er*l;zed lint. Tloors ars clamnead

once per week and walls infrequently. Yessels and ceriein piesce o

: o - A=0n .
ecuipment ars stecamed out after use (105°¢C), cleancd
. . - . . A
solution, then with pyrogen free water anc finally with 707 ethencl.
They are raashad immediately before use with sterilized pyrogan Tree

weter.

On the completion of each piece of work, floors are mopped wWitl

-~ ogtan
1 8N

0
‘.—l
6]
'
9]
Q
b
O
'3
b
[
v

latoratorics 13 and 18 house further process in
production namely centrifugation of precizitatc and resuspeasion of

precipitate, and final sterilization by filtratien, rogpectively (oo

“ oA . 1 L Ve
©2 for ~are dednil), Mha fohric of
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[}

woris is donz under ths proteciion ol a. IAT Donch

B - S s A gmenns el - el - * A 2
LS oIl Viao g Sumnai SuiiLLRiy SO0 Sl LS

S L Y o~ 3922 . v - s S - — .oy

witnout the facilitics roeguirse o ferii onz 4o

doa sterilizad S the wwansre recud

vidls

appsarances, is ill-wzinteinzd.  In this room the
relative o amdicnt is 0.6" woter gauge. Ieithe

mont looked clean. Clothing used in this area is
the gom2 a5 thot ussd in tho processing ares but s siori

changsd on o daily bueis.

ON
Q
£
&1
O
@
Q
.
Q
=]
0
Qs
[U]
3
o)
5
4
k
1.
3

*Tindoss in lsboratorics 13 and 1

reas ‘s cchicved by enclosed radictors, with fop -rills, zod]roont

to th2 uindors.

Tactior TITI oreduction is monitored microbliolegically. Tha
nt is monitorezd on a da2ily basis. There ar: no ssascanl

fluctuasions in resulis. Counts of 10 or;:n*s"s acr =lote (halr

hour cxposure) 2re not uncomIon. Samzles of soluiions are Tnlics

Y [PPSR

immediatoly prior to sterilization by filtretion. This tyre of

i ddam

control is incomplate in that the quﬁ11tv of 2luminivm »ydro

used in production is not dotermined.

Filling of Tactor YIII into the fincl vials is aluzys done.on 3h2
samz day thad the bulk solution ic sieorilized by Tiltration.
Consideration should Ye given to carrring out this filtrelicn clog

] s - -

3
(micdle room).

5 bungs wre agucr in alun
s from the f£illing roca +lhrough

é
Derartuent. Locksble ceged trollsys shaull

CBLA0000988_0099
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Documentation presently available covers lamufacturing Records

A
Apperstus Lists, AID Tilling Record, Residucs ond Re scls

Disposal Record, Pyrosen Free Solutions and "Ambient Alr Sterility",
the title of the last document poorly describes collected ceitle

plate datal

Staff treining is merely by exposurc to current rmenufacturing
=

situations.

Dr Ellis recognises that the unit is suffering from chronic staff

shortages and extremely poor facilitiess

This situation has worsened over receat years owing to increo
production and the consiraints placed upon the operati

premises, both in design end lack of approprizie facilities,

He would like to totally separate_the production cf prothromhin
and factor ViII, but again this cannot be done owing to the

lack of space.
INTZRIN SUISAAZRY 3

In summary, the premises, facilities and operations carried out in this
area are inadequate for the aseptic preparation of any product.
Immediate action should be taken to 1n1t1ate steps to rectify these
deficiencies. These should be short term to update and create naw
documentation, procedures etc to cover all procedures used in and
associated with proluction.  Steps (longer teorm) should aleo
concurrently be taken to rectify the deficiencies in the premises.

These it is considered could only be achieved by the erection of a

purpose built factory comnlex, since the limitation bf the present
leborctory commlax are blatanily epparent, both to the inspectors and

scientis{s on site alike,

3.3, Dr Singleton's Department : Filling of Plagra for Mre:zzDryinc

Dr-Singleton is in charge of the microbiolegical festing laborsiovry

Dne ®

and the manufacture of one product namely freeze dried pla~~:

2L posls of plaswn, {12 denor ools), inm gldst Wiachestor Boziles

-18- . i . ’ o 1‘1/}'03
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arc supdplicd Ty tuo Reglenzl Trenctusion Centres. 7T

Yool
. . . : o .
of thg linshisilrs are 1ashad orior to storage 2t 4 C. e
201z may be stored feor up A months before use. All contziners

oI assayc and sterility tests are
exocutod. Abcut 20 of these are used for each filling session.
Alicuots are "aueotlcall"“ £:11ed into British Standard Trensfusion
botiles which are then closed with nerforated plastic plugs and
dust coverse. The contents of these botiles are then spun and

froma1 to form 2 shell to aid the subscguenst froczcrdrying omaration,
which is carriced out in ths freeze drying department. Tollouing thic

b ~—— 0l
bo zimniand

hotil:s are labslled, inspecied etc: these acpecis will
112 u» insoection which will toke place during the week

o 2
bveginning 16 July 1979.

3e3.2 Premises, rrocedures ard Equipmenti.
. . . o . .
Plasma for production ruans is storad in the 44 C cold room in
Dr Singleton's depariment. M septic! filling is done ia ihe innermos
of iwin rooms (sce APFPIDIX 2(b)) Trhe door between thase rocws s

suspcnded ani'sliding in nature. The prexicses are of —eiantel nlaster
walls and ceilings with old wooden laborotory typz benching on +which
c*%’oo*ru bouzes were lyinz., The floor was of stone, terrazzo tyoe
finish. Air drawm from the corridor, where filthy aluniriun crates
were being stored, is filtered and suppnlied at high level at onz end ©
the room and exiracted at low level 2% +the oither cnd where a herizonta

1AF bench is sited (sce 3.5 for quality of 2ir filters).

The floor is clcanad weckly with a mochine used elsewhere in the Lt
o]

fhere is no SOP for the cleaning/disinfection

Opsratives clothing is re-sterilized without first being cleaned.

]
e

o

Persons undertaking oseptic £illing enicr via the adjacent room, IS

docs egquilmont, product etc, and don yelliagtons, msks, headcovers

and surgcon's type goms. The sl %

clasticatod and gloves ars not Wworll. =ooden trolleys used elsertzre
VA

,re whecled 1nto +his afec.
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cars and storilized tronsfusion

d
C )
5
\
o
{5
i3
(f
3
J
3
o
o]
8

using "no touch' tschnique: it is not donz under the protection
of thz IL&T.
IET:..I:: -)u .lb\.LY /
& fillinz operation such as this, fruc eseptic facilities and

1
procedures, with currently accepted iechniques, are requircd, buy are

1T, SUv AT

not being us2d. This is due to severe deficiencies in the premises,

o M
R}

o Hai = 3 : e
orel facilitics and proccdures deoing usad. Frompt ccticn shouwld
CORI .Y 3 ~ . 3 f-r e 2 =

token o initizte the steps regquired to rectify the feilings and

intrcduce quality zscurance into the process.

0
>

Freezc Drying Department.

ans

Lt the time of tl:s inspection Mr Winnarnszy was in charge

'h
o+
5
0]

°

!
unit in the ab,vnce of his immediate bozs who was on sick leave

va-Za

Products supplicd to this department for furthzr processing, the

fraezz drying, arc as follous :

CBLA0000988_0102
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INTERIM SUMMARY 5

The premises used for lpadiné vials into freeze-driers are not totally
satisfactory for aséptic procedures e.g. entry of product and personnel.
Adequate validation studies have not been undertaken to verify the adequacy

and required frequency of the sterilization procedure currently used on
freeze-drying chambers.

Premises, facilities and procedures used for the Keedling Operation are
totally unsatisfactory. -

3.5 Washing and Sterilization of Equipment.

When Mr Smith left the BPL, no person was made responsible for the
washing-up and sterilization of equipment, Mr Sharman, Mr Smith's
depnfy, is temporarily in charge.

Bottles, vials and bungs are washed in rooms 229 and 228, the latter of
which adjoins the "sterile filling suite". 4

Vials are washed and dried in an ACIC machine to a programmed cycle
after which they are packéd vnder IAF into trays in which they are
sterilized in one of the iwo hot air sterilizing ovens. These ovens
have forced air circulation and at the end of the sterilization cycle
cooling zir is drawn in 4hreugh HEPA (0.2 mincron) filter banks. They
have been tested to ensure that sterilization temperatures are achieved

uni formly throughout the load. terilizer charts form part of the
pgoduction records.

Bungs are washed in & Schuco machine ani then transferrcd into stainless
steel baskets in which they are dried in the ACIC machine. Subsequently,
they are put into nylon bags — with cotton bungs at their closures - and

sterilized by steam. The sterilization procedure has not been wvalidated.

'Bottles are transferred in crates from the ante room to 229 to room 228

. where they are washed in a Miller-Hydro machine. The washing cycle is
as follows, boiling water, hot soda solution, two hot rinuses and one '
cold — all mains - and a rinal rinse of distilled water. All boitles,

vials and bungs have this finzl distilled water rinse.

-22m
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Other components ané items of equipment used in production are washed by
hand in a general wash-up area, tubing is done in a second ACIC rachine.
The walls and qeiling of this area are of painted plaster and the floor

is of quarry tiles. Ventilation of the area is natural, through open
windows.

Assembly and wrapping of items for sterilzation is done in an adjoining

room, the fabric finish of which is poor.

Three Mznlove autoclaves are used for sterilization procedﬁres, two

are of the downward displacement type and one of the high vacuum type.
Commissioning of these was done in 1973 and periodically they are
challenged with spore strips. Sterilization cycles are normally

201b. /sq" (126°¢) for 30 minutes or 60 minutes for the former units,

and 13400 for 3 minutes for the latter. The downward displacement

vnits have the facility to pull vacuums at the beginning and end of

cycles and these cycles are used to sterilize nylon wrapped itemg. - T4 has
not been showvn that items so wrapped have had adequate steam penetration

40 achieve sterilization.”

Sterilized‘equipment found in a "clean" store designated for this
purpose was found to be inadequately wrapped, that is not double wrapped.

INTERIM SUMMARY 6

The febric of the premises which house the bottle/vial washing operation are

reasonably good, with a filtered air supply and IAF cabinet, bul the layout
could be improved. '

The processing and assembly of rubber bungs and cap bodles could be changed to
minimise handling.

Hot air sterilizing ovens should have data books in which use and maintenance
1nformatlon . can be recorded. One temperature chart should be used per cycle.

The Gallenkamp hot air sterilizing oven has no record of commissioning.

_ Suits used during aseptic filling operations are wrapped in this area, ut,

they are not wached prior to sterilization.?

The premises of the general wash-up area .are acceptable but those for the

wrappirng of equipment should be improved. The ‘steriliczation efficacy of ihev

;-23-' | Z ' (f//Dé
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which are wrapped in nylon should be validated.

The double wrapping technigue

for sterilized components and equipment should be adopted.

3.6 Engineering aspects of plant and equipment.

Mr Montgomery, the chief engineer, has working for him one assistant
engineer (previously a fitter), 1.5 electricians and one process fitter.

He stated that his present staff allocation is totally inadequate.

The general air filtration system in the factory utilizes Microflow GA

filters (954 efficient at 5 microns). Brief details of the systems used
in. different areas follows:

3.6.1 Practionation Laboratory and Associated Areas.

The upper large scale fractionation room, centritherm room and adjacent
areas are supplied with terminally filiered air (95% efficient at 5
microns). However, the ground floor part of the fractionation suite
does no: have a filtered air supply. Its air is in a total recirculation
system without make-up. This situation was difficult to appreciate

since some air is lost through extract grills which are fitted with
f1lter material. When the unit is formalized once per year, oT,
periodically (unspecified) the ip filtered air is supplied to the unit

to flush out traces of formalin. Vhen this has been completed the

inlet is blanked off and the system returned to total recirculation.
3,642 Room 207: Wash up area for large pieces of equipment.

This area has a separate heated and filtered air supply (total loss)
with pre-filters and terminal GA filters.

3.6.3 Room 230: Initial wash up area and assembly zone for the

wrapping of items to be autoclaved.

- This area is supplied with air that has been pre-~filtered only.

3.6.4 Rooms 228/229: Bottle and vial washing area.

This system supplies air that is pre-filtered at the plant room and
is passed through terminal GA filters into the area.

=24
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3.6.5 Clean side of Double-Ended Autoclaves.

Air filtraiion here is through both pre-filters and terminal GAs and
is a total loss system.

3.6.6 Final Solution Preparation Room.

Air supplied to this room is both pré—filtered and passed through

. GA filters.

3.6.T The Sterile Filling Suite.

The system used in this area was designed by lMr J Parmzn. Air supp.ied
%o the suite is passed through pre-filters, CA filters and finally
terminal GAA filters (99.997% efficient zt 0.5 microns). Air is dvcved
back to the plant rocm via GAA filters placed at extract grills.
Blanking off plates used on vents to atmospnere pos® formallsation cf the

room are noi always adequately sealed.

No tests have been done to validate the effectivencss of the seal between
terminal filters and trunking using dioctylphihalate,as evidenced by

black streaks at the perimeter of filter housings. No other fests

e.g. anemometer or microbiological have been done. Some smoke tesis

have been performed to determine air flow patterns.
3.6.8 Dr Singleton's Tilling Room.

Alr supplied to this room is drawn from the general microbiology
corridor where f£ilthy aluminium crattes were bexng stored: it is passed
through GA fllters in the terminal position. * The air flow rate from
these is{(?S cu/ft/min. There is no air supply to the air lock

other than that lost naturally from the filling room.

3.6.9 Dr Ellis!' laboratories.

Room CR2 has only partial air filtration which is afforded by the
scavenging.effect of a Microflow unit (GA) left running in the room.
Air within the réon is recirculated and conditioned: it is drawn uo
from the side of the rcom whe"e the Snarp1e~ centrifuges stand and

conled by passing over cold glycol coils, in wooden ducting, in the
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ceiling void and passed back in at the other end of the room. The

‘ducting has never been cleaned out.?

The aseptic fiiling rocm in laboratory 16 has air'supplied through 2
CA filter: +the source of this may be corridor or roof air: apparently
little is known of this system.

laboratory 19 where albumin for the Radiochemical Centre is prepared

has no filtered air supply; air is only conditioned.
3.6.10 Edwards Area Air Supply.

This is a separate system used purely to suvnply this area. Agéin the
air is pre-filtered before passing through GA filters in the duct about
10' removed from the inlets to ihe room. Feed air is drawn from the

corridor adjacent to the changing room.
3.6.11 Needling Room.

The quality of air filtered into this room was not known but was
considered to be probably no better than $ micron: feed air is drewn

from the main freeze drying room.

Smoke tests are not'routinely carried out to determine‘the general air

flow within rooms: the only exception is the sterile filling suite where
these tests were carried out at commissiconing of the unit. Settle plates
are used to determine microbial levels but a standard procedure applicable

throughout BPL did not appear to be applied.

Control and maintenance of IAP work stations is exceptionally wezk: that
done will not give any assurance that the units»are'working as designed.
Work stations are not on contract mainterance. Particle counts within

the units are not determined. Air—flow rate determinations are undertaken,

but readings are not takesn at discrete points on the filter face, and, no

action points have been defined. Mr Nonigomery was. not sure which clase
of filters were used in some of the older Wicroflow units (IAFs) but

considered they counld have an average porosity of Sp.

~26-
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INTERIV SUITIARIES 7 AND 8

The control exercised over air'supnly plants, filters etc and IAF units,
and, the maintenance of these is totally inadequate for the types of

operations carried out at BFL.,

The respomnsibility for autoclave control and maintenance appears to have
fallen between two stools. Contr ol %ests are not done by the engineers
they are organised by Mr Sharman. Methods used include the Bowie Dick
Test, Brown's tubes and spore stripé. Validation studies of the
effectiveness of these units as sterilizers ig ill-defined. Maintenance
is breakdown in nature. Although a Planned Preventive Maintenance scheme
is being prepared, Mr Montgomery does not have the staff to institute 1%,

therefore reintenance of autoclaves is inadequate.

Hot air sterilizing ovens arz muliipoint thermo~couple tested by
Mr Sharman's staff.

There are no routine inspeciions of équipment by zutoclave and hot air

oven manufacturers.

Similarly, control and mzintenance over the freeze driers'is the
responsibility of staff in that department, and not that of the engineers.

Mr Montgomery presumed that this was breakdown in nature.

Mistral centrifuges in Dr Ellis' department are in a maintenance contract.

Resoon51b111ty for ensuring the satisfactory operaticn of the Sharples
Centrifuges was cnly recently taken over by ¥r antgomeny, after Mr Smith
left.

Maintenance and the control of equipmen# is inzdequate and ill-defined.

This is a severe deficiency.

-7~ | - . l}‘{/HD
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4. SUIMARY SESSION OF THE VISIT OF 23 - 27 AfRIL

A summary session was held at which.Dr lane was the sole representative of the
BPL. It was intimated to him that the inspection was carried out along the

same lines as those used in pharmaceutical industry. Production only had been
examined during this 5 day period of inspection and that a follow-up inspection

would be required to cover documentation and laboratories.

Our disagreement with the attitude taken, in certain parts of the laboratory,
that as the starting material is contaminated there is little point in the rest
of the processing being done under clean conditiohs, was given. The type of

sterile proéucts made on this site should be produced to proven and accepted
CGood Manufacturing Practices.

In general our findings were that the operations carried out on this site were
unsatisfactory from the following points of view:

4.1 Premises.

4.2 Procedures - lack of standardisation and those available incompletcely
cover operations.

4.3 Equipment and Plant - inadequate control and maintenance,

4.4 lack of adequate documentation to control the productioen operation as

per the Guide to Good Manufacturing Practice.

4.5 Inadequate Environmental Control = both particulate and microbial.

4.6 Staff Training - none at present.

Examples of these were given to Dr lane to justify the statements: details
of these may be found in the body of.this report.

e | e/l
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5. ~  PASTEURISATION OF PFF; INSPECTION AND PACKAGING - MR. SHARNAN

Part of Kr. Sherman's dpties.include pasteurisation of Plasma Protein

Frzction (PPF) and the packaging and despatch of this and all other products

manufactured in the Blood Products Laboratory.

5.1 Pasteurisation of PFF

Plasma Protein FTactlon is pasteurised by heatlng for a minimum
period of 10 hours at a temperature of 60° + G5 °¢ in order to
jnactivate hepatitis viruse The process is carried out in two large,
. floor mounted, hot air ovens in room 220 which is adjacent to the
sterile filling room. The ovens are equipped with circulating fans

and were manufactured specially by Westwood Mzjor Lid.
One batch of PPF occupies both ovens as sub-batches A and B.

There are three compartments in the body of the ovens, each of which
takes two stacks of filled bottles in metal crates. Hot air from
the fan compartment circulates via the airduct in the base of the

oven and is forced upwards by baffles into the bottle co"partme:ts.

Temperatures are monitored by six probes and recorded on Cambridge

temperature chart recorderse The probes are situated:—

in a bottle in the lower airduct
if the free air space in the lower airduct
. left, frént, top of the load
" left rear top of the lcad
right front top of the load
right rear top of the load

The ovens were said to be commissicned in 1974 by Mr. Vallet ana

Mr. Montgomery and that temperatures at all points were within

+ 0.5°C.' They have not been re-commissioned s1nce then but the

probes are checked every month against a National PﬂySleL Labora tory
(NPL) certified thermometer in a thermostatlcally controlled water bath.

-29-
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Maximum reading thermomeiers are also placed in the front, top, lcft
and right pocitions during each preduction load and the temperciurces

are noted on the Cambridge charts.

The door seal ggskets were in an extremely poor condition and the
inspectors were worried that cold air could be sucked in and lower
the oven temperature. This was éaid not to occur as the temperature
throuzhout was maintained at + O.SOC. Inspectors were also worried
that the temperature might be affected by a reduction in air velociiy
through failure of the fan but if this did happen then the heaiiug

up period would be unduly long and would be seen by lr. Sharmen when

checking the records.

The ovens were not maintained on a planned preventive basis but the
Cambridge recorders were serviced every two months by the supplief.
Censideration should be given to servicing the ovens on a regular
besis and at least twice yearly. More documented contirol is also
needed over this critical stage‘of manufacture vhere hepatitis virus

is inactivated.
5e2 PPF Incubation

After pasteurisation the bottles‘ére'transferred to the Incubaiion
koom (1.07) and stored at‘a temperature of 32° + 2°¢ for from 10 <o
14 days. Tais room is heated by two fan heaters, placed high up
on opposite walls; and circulation of the air is assisted by an.
auxiliary fan on the {loor. The fan heaters are conirolled by
thermostats and the room temperature sensed from a point near the

door and recorded on a chart.

From the positioning of the fan heaters there is a good possibility
of localised overheating on some stacks of bottles and airflow
patterns could fluctuate according to the number and positioning of

the stacks and positioning of the floor fan..

As the room is completely full with one week's production additional

space is required
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After the requisite storage period at 32°C the botties. which have
beén inverted during this period, are inspected for leakage and
bacterial growth, and acceptable bottles are then transferred next

door for a further three weeks storage at ambient temperature.

Tach botile is labelled with a batch number and whether pasteurised
in the A or B oven.

As with the 3200 quarantine store extra space is likewise needed in
the ambient store.

From the ambient store the P.P.F is removed to room 1.1l for inspeciion

and packaging.
5e3 Inspection and Packaging

Inspection and packaging of all products is carried out in room 1.11.
This is a T-shaped rocm with laboretory benches along the walls in the
leg of the T, 2 bench alon g the end wall of one arm to serve as a

despatch area, and in the opposite arm two 1abe111ng machines and a

cartonning machine.

The room is well lighted with natuxal and artificial light but is an
open-plan area which is not segregated or partitioned in any way for
the various packaging operations.

Only one product at a time was said ‘to be dealt with in the room, but

, $wo products were on the benches at the time of our visit although this
‘was probably due to Mr Sharman being called away to assist us in the
inspection. In any case it is standard procedure to inspect and package
part of 2 batch of P.P.F in the morning, swiich to a different preduct in
the afternoon, and then subsequently to continue with the batch of P,P.F!

This was said to reduce fatigue and improve inspection efficiency.

_ Staff employed on inspection are not given eye sight tests including

+hose for colour blindness.

P.P.F is inspected under polarisad lﬂgat (AILAN vieue ro) for fibres, and

for pracipiiation and cther particles by swirling the bottles, shining 2

-3l
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light upwards through the base and viewing against a black background.
Defects zre classified and rzcorded but the operators do not have check

lists of dofects for specific produsts to which they can refer.

P.P.P is labelled on zn EEC Autolabeller which is continuously set up
for this product with the labels in position. The rationale for this
was that no other product would be labelled on the machine. Inspectors
pointed out, however, the problem of labels not being controlled in a
secure manner and the possibility of bottles being coded with labels

from previous batch runs.

The second labelling machine was a 'WHITEHALL MACHILERY IABELLER' which
was also cet up but for labelling anti-D Gammaglobulin, - A fault nad
developed and the firm's engineer had been called for to examine it,
but the lzbels had been left on the machine. This indicates 2 lack of

discipline and inadequate control of the labelling operation.
The Vi2l cartonner was a BOSCH, HOFLIGER and KARG machine.

Inspection and labelling of P.P.F constitutes the major workload but the
area was not leid out to facilitate s continuous.flow of work or to
prevent a crossover of product at the various stages. Other smaller

product batches were inspected and labeliled on the static benches.

The packaging operation for P.P.F was inspected as being representative
of the handling of products generally. Although there was a packaging
record it was insufficiently detailed and omitted some important aspecis

of the packaging operation, e.g line clearance checks prior to starting
tke operation.

Dried Human Plasma was being labelled during the afternoon of our yisit
and the labels were being batch coded in manuscript from a production
record sheet. There were no written procedures for the operation and
although there was said o be a systemlof cross checking it was not

" apparent to us and checks were not recorded.

Opening from the packaging room were ancillary rooms for the storage of
tronsit cartons, storage of labels and printed packasing meterials,

finished goods and despaich.

R a f15”
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. 5.4 Transit Cartons Store (room 1.13) and labels Store

This room is used for storing and making up cardboard transit cartons,
but, due to severé shortage of space in the packaging area generally,
.was also used for storage of packed stock, inspected stocks.and non-
inspected material.’ In fact it appeared to be a gehera.l storeroom.
Drains run through the room at ceiling level and up to two months ago
had been troublesome due to leaking but have now been repaired.

One corner of the room is caged off to provide a secure, locked area
for printed labels printed cartons and leaflets. There were no writien
specifications for any of these materials and the only quality control
checks were those carried out infrequently by Mr Sharman.

5.5 Final Products Ambient Store (Room 1.12)

This room has a floor area of approximately 144 sq feet and is 4otally
inadequate for the purpose as only remants of packed stocks are generally
held here for supplying small orders on demand. P.P.F and Freeze Dried
Plasm are stored in the D.,H.S.S Store at Bristol and the packed product
is despaiched from Elstrec weekly. Packaged stocks, prior to despatch

to Bristol, are stored mainly in the corridors for lack of other storage
space.

South East london and ¥Wessex Regional Transfusion Centres take 200 and
100 bottles respect_ively of P.P.F per month made up.from all batches
produced in that period and these are used routinely on patients to %test
for any adverse reactions. These consignments are made up prior to

déspatch of the remainder to Bristol and are held in the Final Products
Storee. '

.

Although it is an Bpproved products' store it also contained :

Fibrinogen labelled as  ™not checked"

Fibrinogen labelled as ~ "checked and sorted" and hence
visually inspected only..

Time - expired albumin

Time — expired serum

Time - expired P.P.F.
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Appropriate storage, other than in an approved products store, is
needed: for such mzterials.

5.6 Quarantine Stores (Rooms 1.09 znd 1.10)

These two rooms, immédiately outside the entrance to the packaging
room, are in fact one room which has been divided almost to ceiling
height by a wire grid. The rooms are maintained at +4°C and the
temperature recorded on a CAMBRIDGE chart recorder which is checked
daily and the chart changed weekly.

Normal and convalescent gamma giobulins are quarantined in wooden trays
with metal lids secured by crimped'metal tags. Each tray is tag
labelled with the contents and batch number and whether inspected or not.
Tnspecied material is sealed again in the same way as non~-inspected
material until it is labelled. After labelling, the product is packed

in fibreboard transit cartons and banded with plastic strapping.

Room 1.09 is the quarantine store and room 1.10 the released mterials
store, but material is only released against specific batch numbers so

it is not possible to issue non-released material,

Rejecied material was found in the quarantine siore, and should either
te roturned direct to the production cdepartments or held in a secure

box labelled "REJECTED" until the entire consignment has been inspected.
As with other rooms there is a serious shortage of storage space.

5.7 Small Orders Despatch Section

Small orders are made up for despatch on a bench at one end of the
packsging room (1.11).

There is a record book for each product which shows quantities produced

and issued on specific dates, with a batch reconciliation carried out

when batches are expended. The only exception to this was for Fibrin
which is stored in a refrigerator in room 1.13 and which is not

reconciled on 2 batch basis.

19,117
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5.8 . Complaints

¥r Sharman szid that complaints were never received but if there were
any that required rgcallvthen this could be undertaken immediately as
the destinations of all batches were recorded. It was later suggested
to us that complaints would be dealt with by Dr lene but we did not
have a chance to question him on this.

INTERII! SUMMARY 9

A better documented control is required over the pasteurisation process
which is a critical stage of manufacture in which hepatitis virus is
inactivated. lanned preventive maintenance of the operation is also

required instead of breakdorm maintenance.

It was very apparent that quarantine storage and despatch areas were
far too sr2ll for the volume of production and this resulted in some
otherarecas being used for purposes for which they were not intended

and for corridors to be used for storage.

The temperature distribution in quarantine areas was suspect due to the
positioning of fan heaters, variable stacking within the rcoms and

variations in the airflow patferns.
Printed packaging materials i.e labels, cartens and lez{lets were not
defined in written specifications and were not quarantined on receipt
or adequately quality controlled.
Packaging operations were not defined by written procedures, were not
organised in such a way as to prevent cross flcw of products and various
key procedures in the operatiions were not recorded.

Labels were left on machines in a non-secure manner.
A1l packaged stocks were not held in a quarantine stors until the

documents and records were checked and the vroducts released by an

appropriate person delegated for the task.
-3 ' ' o 41 %
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6.

ANALYTICAL LABORATORIES

The analytical . laboratories are in cha.rge of Mr Greulich who in turn
reports to Mr Vallet. '

Staffing of the laboratories is as follows:

6.1 Quality Control Chemist: .
Mr Greulich,B.Sc (Chemistry), M.Sc (Analytical Chemistry) /¢

He has been with the Blood Products laboratory for about ten years,
having started as a2 junior technician.

6.2, Deputy Guality Control Chemist.
Mr R Brunsden, H.N.C (Chemistry), L.R.I.C (Analytical Chemistry)

Has been with the laboratery since January 1979 and was previously a:b
Bedford College, University of lLondon.

. 6.3 Mr N Croad, H.N.C. (applied biology) -

Responsible for elemental analysis of intermediate and finished products
6.4 Mr D Morris, Medical laboratory Technician.

Seconded from production on a temporary bacis to assist Mr Brunsden on
gel filtration assays, electrophoresis, nephelometry, ethanol determinaticnz

and testing of raw materials.

There is a complement for a junior technician but there has been no success
in filling the post. )

laboratory staff are responsible for taking their owm samples of in-conming

_raw materials which are quarantined in the stores and notification of their

receipt is by telephone. Analytical staff do not receive copies of
purchase orders or delivery notes so do not know what consigumenis to
expect.

S 1% )1

CBLA0000988_0118



The laboraicry staff apply the quarantine labels to the containers.
Samples are taken 1nto washed 50 ml. plaSu10§ un;versal contalnerp

for solids and glass screh-capned production bottles for llqulds.
The sampling egquipment is kept in the laboratory.

A1l containers are sampled and the contents identified and a full

analysis done on a blerded sample of up to five containers.

Consignments are sampled in the stores, which are overcrowded;
methanol is sampled in the inflammbles store and ethanol from tanker

deliveries is sampled by the worker who supervises the delivery.

There are only about 18 chemical raw materials and these are pufchased
from approved suppliers on the basis of satisfactory performance over

the years. The main suppliers are British Drug Houses and Hopkin
Williams.

Ail chemicals have recen:ly been given an expiry date of one cr two
years before re-testing. Most chemicals have uritten specifications
creparsd by Mr Greulich, but they were not dated or signed as being
approved. All these specifications are ‘to be re-written as time

permits and they will then be dated and include analytical procedures.,

Packaging components i.e. bottles, vials, closures, labels,cartons etc.
are purchased either‘from D.H.S.S or from industry but in either case

there are no specifications. no sampling and no testing.

¥Mr Greulich hzs recently started to date stamp outer containers of
packaging components for stock rotation purposes. Printed cartons ar:
given a life .of one year 400 ml P.P.F bottlies three years and 540 ml
plasmavbottles five years. There is no scientific basis for the
_periods chosen which corresponded only with the stock holdings at that
time. In ary case, bottles received from D.H.S.S. could already have

been in store for an indeterminate period of time.

i ! il/g‘ d
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~ Analytical work is shared between two sections recponsible for

physical and biochemical testing respectively. Each laboratory
maintains a register for booking in samples and progressing the tests.
The test results are checked in one laboratory Hy ¥Mr Brunsden or

r Greulich and in the other by Mr Croad and then transcribed on to

analytical data sheets. The sheets are checked and signed by MNr

‘Greulich, who also comments on the results, approved and initialled

by Mr Vallet and then submitted to the production departments.

Mr Greulich has no involvement in microbiology and the precduction
departments collate all their own test resulis.

Analytical calculations are worked cut on pieces of paper which are
subsequently destroyed when the results are transcridbed into record
books for each test procedure. We suggested the use of personal
laboratory ncte books and for all calculations to be seen and checked

by Er Greullch at regular intervals and the books signed and dnted by mim,

On checking through the raw materials Soecifications we discovered that
those for aluminium hydroxide, water, ethanol and methanol have still
to be written up.

Analytical results were invariably recorded by means of ticks as an
indication of compliance whereas it would be more meaningful to record .
actual results. An analytical result for TRIS was reported as 299.8%
against a required standard of 99.8&% ; this agein was unsatisfactory

and thz actual result should have been recorded.

The analytical suite comprises four separate laboratories in rooms 6,
6a, 5 end 1B.

Room 6 is the general laboratory which is used also for gel filtraiion

determinations using three U.V Absorptiometers and asscciated colums

manufactured by L.K.B.

Standard solutions were said o be made up freshly as required excepi
those in regular use which would be used up within one week of prepiration.
Some sclutions whish should have been dfscarded had been retainzd énd

were uwndated. It was agreed that such solutions woulg\fither he dated

with a shelf life or discarded after use.

o
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Standard solutions made up from commercial concentrates are checked

appraximately every threz weeks against other standard solutions fer

correctness of factorisatione.
Room: €A ~ Instrumental Laboratory;

The instruments included the following:

Zene Electrophoresis by SHANDON

PYE UNICAM SP 1800 U.V. SPEETROPHOTOHETER
Water Bath.

AMINCO NEPHELOYETER

HIIGER and WATTS U.V. Spectrophoiometer for protein determinations.
RELEAS-O-MATIC Single Pan Balance.
Refrigerator.

METTIER Top Pan Balance.

CELMAN Electrcphoresis Scanner for Slider.
JCYCE LOBEL Electrophoresis Scanner for Slider.

Moving boundary electrophoresis apparatus.

All equipment is serviced on twice yearly contracts with the manufacturers.
Details are retained by the administrator Mr Bailey.

Vélumetric glassware is washed in the- laboratory, dried irn 2 drying

cabinet and stored in a cupboard.
Room 5 = Biochemistry laboratory.

Equipment included:

KJELTEC System 1003 Distilling Unit.

TECHNICON, Heating Block, 40 unit. )

BAIRD Atomic Absorption Spectrophotometer, A 3600,
pH Meter. .

EIL 705 S pH Meter.

"Room 1b

Contained:

FCAXIN BELMLCR F17 Cas Chromatograph.
M.S.E Superspeced 7§.Centrifuge
ﬁ.S.E Highspeed 18 Centrifuge

Melting Point Apparatus.
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INTERIM SUDARY 10

Not 211 chemical raw materials were defined in wri{ten-specifications

and some wereinsufficiently detailed.

There were no specifications for packaging components and the laboratory

staff were not involved in quality controlling such materials.

Analytical calculaticns should be made in personal laboratory work books
end not on pieces of paper which are destroyed. Work books should be

checked regularly and signed by Mr Greulich.

It was apparent that the laboratory was inadequately staffed to undertake
all the necessary analytical work, staff were transient and there was
much dissatisfaction due to a lack of definition from top mangement of

their job responsibilities.
The laboratories provide a service on demand from production departments
but are insufficiently involved in the iritiation of a comprehensive

quality assurance system.

Some improvement in the recording of test results, e.g by giving the

actuzl results, and improvement in the format of test reports, e.
_ ? 1

by noting acceptable tolerance limits on reporis is needed.

-4 o-
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Te DOCUNENTATION AND FINAL PRCDUCT RELEASE

[N

Analytical and production records were examined for the.thrée main production
departments, i.e. large FractionatiAn and Final Solutions Laboratories,
Coagulation Factors Laboratory and Freeze-Dried Plasma Laboratiory. The
heads of these departments are Mr. Wesley, Dr. Ellis and Dr. Singleton
respectively. As Dr. Ellis and his chief technician were attending a

symposium we discussed the documents with Mr. Williams the scnior technician.

To evaluate the systems in the three departments we examined thé records of
one batch eazch of Plasma Protein Fraction, Freeze—dried Antihaemaphilic
Frection (Factor VIII) and Freeze-dried Small (10 doror) Pool Plasma.

Te Plasma Protein Fraction Documentation = Mr. Wesley

. As there is no single plasma pool throughout the operation we had
. to check the fracticnation records of all those plasma pools taxen

to produce a specific batch of PFF (Fraction V).
The following points were noted and discussed:~

7«11 Guantities were.in litres and although this was obviocus
to the siaff the denomination was not shown on the production

record.’

7.1.2 Details crossed out and amended were not signed by the

operators or any reason given for the amendments.

Te1e3 Plasma volumes in the production vessels are measured by

hydrostatic pressure but this was not obvious from the records.

7.1.4 The 5-litre packs of frozen time-expired plasma are
tested at the Regionzl Trznzfusion Centres and supplied as
hepatitis negative.  Excepi for supplies from North London
(Edgware) and Brentwood Regional Transfusion Centres all other
material is re-~tested for Australian antigen at the Blood Products

Laboratory by Mr. Combridse.

-41-
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Tale5 Packs reporied as hepﬁtitis regative by the Régional

Centres could be found subsequently to be hepatitis positive.

T.1.6 In some cases a sample sachet is ﬁot supplied with the

bulk material or else the sample is not available for lir. Combridge
to carry out an Australian antigen test. In such a case the
plasma is used as parid of the plasma pool on the argument that

the PPF solution is pasteurised to inactivate any hepatitis

virus that might be present.

7.1.7 Sterility teciing of timé—expired plasma, when first
introduced, was not to protect the patient but to provide an
jndication of the qualiiy of material supplied from the Transfusion

Centres. The pclicy was to test 1 in 10 packs only.

Now all plasma is tested for the presence of micro—organisms

except where there is jnsufficient sample in the sachei or ikhe

sachet is missing.

Zg—litre packs of fresh frozen plasma for factor VIII are not

tested for the presence of micro-organisms;7

7.1.8 The production records showed that about 3 out of 40
packs were infected and not used, 16 out of 40 batches had no

"samples for testing and hence-could have been infected but were

used in the pool.

7.1.9 It is not possible to achieve proper stock rotation of
the frozen plasma because the -25°C cold rooms are severely
congested and it is thus impossible fo use the oldest plasmz
first. Some plasma is also stored in commercial cold stores
under contract and there is no indication of when it will be

returned for processing.
There is no upper limit for ths storage of this plasma and we

were told that it has been successfully fractionated up to five

years old.

-12-
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7¢1+10  Part of the plasma pool is nmade up of factor VIIZ
supernztant from Dr. Ellis's laboratory and frcm the Froctionatioen
ILaboratory at Oxford.

Te1e11 }r. Wesley takes a sample of plasma from the bulk pool
for a microbiological count but the result is knovn only in

retrospect after the pool has been fractionated.

Although the material initially brought from Oxford was highly

contaminated its qualify is now much improved.

7.1.12 The 5-litre packs of plasma used in the Coagulation
Factors pools are often not tested for micro—orgenisms as

Dr. Singleton cannot cope with the work locad. Hewever, alil this
material is tested for Australian antigen either by Hr. Combridge

or the North London and Brentwood Regional Transfusion Centres.
7.1.13 In~-process testing comprises:=-

7+1+13.1 Pool from 5-litre packs of ?ime—expired plasma is

sampled for microbial counts.

7+.1413.2 Pool of supernatant plasma from Dr. Ellis is

sampled for microbial counts.

T.1.13.3 The combined plasma pool is sampled for microbial

counts but the organisms are not typed.

7.1.13.4 The combined plasma pool is sampled and tested for

Australian antigen.

T.1.13.5 Retention samples of the plasma pool are taken and
kept at -35°C.

7+.1.14 Results of calculations are recorded on the production
sheets but not the actual calculations.  These should be shown

together with an indication that they have been checked and by whom.

-3~
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T.1.15 Aleohol used in produciicn is not tested for micro-—

orgenisms and neither are any of the reagents.

7.1.16  There is no routine maintenance of production equipment

such as stirrers and centritherms.

7.1.17 From the analytical records it was difficult to decide
whether Mr. Vallet or Mr. Greulich was in charge of the analytical
laboratory as some test certificates were signed by one and some
by the other. Staff were also uncertain of this point and had

some difficulty in knowing with whom to deal.

7.1.18 Tolerance 1imits for e.g. pH ranges are not stated.
7.1.19 Solutions for concentration in the Centritherm could heve
microtial counts of 50 per ml prior to concentration and tlie same
count after concentration. This appeared to be somewhat odd as

higher counts would be expected on the concentrate.

7.1.20 Diluted solutions for bottling can also have microbizl counts
of 50 per ml and more. There is no uﬁper acceptable limit and
levels as high as 104 per ml are knownj even at this level the

final product was said not to be pyrogenice

7.1.21 Batch numbers of the reagenis used in production were nos

recorded on the batch production records.

T.1.22 Materizl rejected for particulate contemination was

re~claimed by including in subsequent plasma poolse.

Te1e23 Sterilised equipment used in the production process

e.g. tubing, filters, vessels, caps etc is autoclaved as mixed lcads
which m2y be used in different production batches. It is therefore
not possible to provide a temperature recorder chart with ezach
production record and so pieces of sterilisation tape from the
sterilised packs were attached to the records. As this is not

necessarily indicative of & satisfactory sterilisation cycle either

-84~ | . ‘ /[{/£2‘7
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photocopies of ithe charts should be attached or a statement included
on the production record that the chart has been examined by a

nominated person and is’ satisfactory.

7.1.24 VWhere repeat testing is carried out the reason for so doing
should be stated on the records.

Before 2 batch of P,P,F is released, Mr Wesley collates the various
production and test records and prepares a summary of the imnortant
parameters which he signs and submits to Dr fane for his approval

and signature of release. This is a good system.

The production documentation for P.P.F Solution was comprehensive
and could with some relatively easy modifications be regarded as:
satisfactory.  Shortcomings were the lack of adequate packagihg
information as mentioned previously under that section and inadeguate

environmental monitoring.

The preparation of a batch summary sheet is to be commended and likewise
the fact that Dr lane acts as qualiiy controller in releasing the
product.

He did not have time 10 examine other products for which Mr Wesley
ig responsible but we trust that the documentation for P.P.F is typical

of his entire range.

7.2 Freeze-Dried Antihzemaphilic Fractiocn
(Factor VIII) - Mr Williams.

The starting material is fresh frozen plasma supplicd in S-litre

plastic packse.

When a delivery arrives at the Blocd Producis Laberatory the stores staff
notify production by telephone and within half an hour the consignment
" ig stored in the -25°C cold room.

Consignments arc checked against-the delivery sheets for daraged vacks
and correct labelling of packs and -outer protvective cartons. However,
when damige occurs, the damaged packs are not always sezregeted from

good stocke.
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There is no uniformity in the supply of sample sachets as some Regicral
Transfusion Centres leave them attached to the main packs, others
separate them from the packs but supply them in the cartons with the
packs, others pack the sachets éll together in a séparate container.
Some Transfusion Centres have a higher damage rate of sample sachets
than others and this often accounts for insufficient samples for
testing., Standardisation of the method of supplying sample sachets
should be considered.

The packs and sample sachets are labelled with specific batch numbers
which are also imprinted into the plastics material. These details
are transcribed from the consignment sheet into receipt books for each
Regional Transfusion Centre. The reason for individual books was
said to be to enzble material from individual Regional Transfusion
Centres to be processed separately, but this could also be achieved by

recording the details on production record sheets.

Mr Combridge notifies the resulis.of hepatitis testing by mssns of a
hend written list and occasionally reports the absence cf samples for
testing. As batches are checked before sending to the hepatitis
testing laboratory it is odd that some samples aré missing. M¥r Williams
explained this by saying that he could not rely on his staff to do the
Jjob properly. = The gamples are occasionally found subsequently, but if
not then a core sample is taken from the main pack. This is done in
+the open laboratory using a separate sterile sampling to0ol for each pack;

there is a possibility though of contaminating the pack.

Material from Regional Transfusion Cenires North London and Brentwecod
is hepatitis tested at these Centres and not re-tested at Elstree.
A1l other fresh frozen plasma for Factor VIII is tested at Elstrece by

Mr Combridge who uses a modified method of the ABBOTT radio-immunoassay
test.

Yo microvial counts are made on the samples except those from Regzional

" Pransfusion Centres Cardiff and Carbridge. The aim originally was %o

test meterial from all Cenires but Dr Singleton could not cope with the
work-load under nine weeks and storage of S-litre packs then becane 2
problem. As the Cardiff and Cambriage olasma was contaminated with
iarge numbers of G negative organisms it was decided %o keep a check on
material from these two Centres. The qualiiy is now said to have

improveds
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The manufacturing record sheets need to be revised és follows:
T.2.1 To provide space for recording the checking of batches on

gelection in the cold room and again when used in production.

Te2.2 The manufaéturing record could with advantage be standardised
with that for large Fractionation material.

Te2.3 The pH of the cryo-supernatant is currently recorded in 2
laboratory notebook whereas this and other manufacturing paramesters

should be recorded on the mnufacturing record.

T.2.4 Sterilising filiers are not pressure tested as there is no

convenient pressure lines, although this matter ic being conzidered.

Te2.5 A1l sterilised equipment used in processing must be proved
as such by'a copy of the temperature chart record or by a statement

in the production recerd that the process was checked and correct.

T.2.6 Positive action is not taken on settle plate results which

indicate high numbers of micro=organisms.

Te27 When an analytiéal result is out of spécifiéation it is
repeated once only even if the two results are widely differeﬁt, e.g
solution times of AHF were 36 minﬁtes ard 12.5 minutes. Duplicate
results should not be relied on but done in triplicate.

T.2.8 The manufacturing record has been condensed into too small
a.SPace; procedures should be more specific e.g equipment such as
stirrers should be clearly defined and quantities which are estimzted
should be clearly recorded as such.

Te2.9 Thefe should be space on the record to show that it has been
checked, and by whom, as the record goes from Mr Williams via Mr Pettet

" to Dr Ellis and is not signed by any of them until the batch us released
by Dr Ellis. '

7.2.10 Mr Pettet checks the tert results and transcribes them into 2
book in order to épmparé trendz but there should alsc be a surmary sheet
showing results against specification limits. There would be merit in

having a standardised procedure on the format develoved by lir Wesley

for P.P.F. e ) . ‘}41'/ 130
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7.2.11 Responsibility for final release of products from tre Clotting
Factors LaYoratory should also be standardised in line with large

Fractionation material.
7e3 Freeze-Dried Small Pool Plasma — Dr Singleton.

Documentation for this product was again different from that in the

other two manufacturing departments. Being one of the oldest established
products the documentation has developed in an ad-hoc fashion over the
years and no thought appears to have been given to changing the systen.

In fact there was resistance to change from some of the staff.

Processing and testing details are recorded mainly in a series of
production books but also on official record sheets and o3d pieces of

paper.

Much important information vital to an aseptic manufacturing procedure
e.g. the cleaning of processing areas, environmental monitoring,
medical checks on staff (khown_carriers have been used in produc%ion),
records of sterilisation of equipment, was absent or the data no% even
collected. '

Afier the freeze drying stage the bottles are released to Mr Sharman
for packaging and Dr SingletonAdoes not see the packaging record and
has no say in the operation. Dr Singléton gaid there was no signed
release of the product or scrutiny of the entire documentation but that
batches "just left the building".

~ INTERIM SUMMTIARY 11
Documentation and records in use in the three major manufacturing
areas were all different in format and comprehensivenessy and if any
thought had been given to standardisation it was not apparent.

The records in the Large'Fréctionation Laboratory are the best'and

with minor modifications would result in an acceptable system whereas

the records for Freeze Dried Plasma are totally inadequate.
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CBLA0000988_0130



L]

The ihe three manv{icturing deopartments appear"to operate as entirely
scparute units with little interchanse between them and no overall
managenent at top level. .

Therc is no standr:—.rdised 'sy:'tcm for the appraisal of manufacturing
and testing records or for the final release of products; Dr lene
releascs products from the large Fractionation Laboratory and Dr Ellis
from the Clottin; Factors Laboratory, but the relcase of Freeze Dried

Plasta is a grey area in which no one person has overall responsibility
for rcleasec,

GRO-C

DR. J PUWJES
Medi.cines Inspecior

MR. J FLINT
Principal liedicines Inspector

.. 25 JULY 1979
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