Rocd & 2PF «\&“:5 e 23-4-9e
‘&—}Sws&m

M_‘,LMQ'E catanc) %"’c\:—\

AincinsSaan < L)

£ caqrasll By ﬁfew&m“m)

CONFIDENTIAL

COT DEATHS

Draft submission to the Department of Health, 3rd May

First use of PVC mattress Covers \\

Due to breaks in record keeping therory G the evolution of companies the
exact date for the introduction of PVC mattress covers is not known. They
were certainly in use in the early 1960's. e possid= \950's

Dates on the first use of foam fillings

Information to be supplied by the British Rubber Manufacturers Association
but their origins draw similar comments to the response in (1).
Le¥on fready 19505 paedyt TV folems 1ob fr (9o . Now Coubunod fomms St wmed b 1989.

The composition of materials used for covers.

- Qver the years the composition of PVC materials used in the manufacture of

cot mattress has evolved to reflect changing technologies, regulations and

their attendant standards. Typical formulations at different stages would '
be as follows:

1960's
PVC polymer 60%
Octyl phthalate 30%
Epoxy plasticizers 2%
Banﬁium/cadmium/zinc stabiliser 1.25% Q‘§k°a@“ﬁ“édléduh)
Titanium Dioxide pigment 6-6.25%
1980's ;
Pvc polymer 59% .
DIDP 33% Io% praspde P oS
Epoxy plasticiser . 1.8%
Barium/zinc Stabiliser 1.25% Cafn Mo
Titanium Dioxide 6% 3 s:?\‘ Nt
Autimeny Trioxide 1.2% R¥doys wrd s ] Presphe
(oo P 5 mfincity) T s
1990
1o aewl x{ 4.5‘1
The level of Antimeny Tfroxide has been increasedfto enable materials to meet
the match test' requirement.
o
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4., The compositon of materials used for fillings

Information to be supplied by the British Rubber Manufacturers.

S. Changes in the compositdn of there materials, particularly in the use of
fire retardants which might have taken place in 1986 and 1987.
o — w
We are unaware of any chaees in the composition ofAPVC mattress covers in
this period. +3h pitedex N\ sefrrcit fit +dord afins
6.

Sales levels of PVC cot mattress in the UK together with any regional
variations —

Our best estimates-of the-total UK market sizes for the different types of
PVC cot-mattress are as follows:

- Cot mattresses : 90,000 - 100,000 units,
- Carry cot mattresses: 80,000 - 100,000 units.

- Push chairs: 250,000,

No statistics are. available on the regional pattern of sales. From qualitative

data we are unaware of any departure from what could be described as normal
distribution.
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The British Plastics Federation
Mr P.G Dibb 5 Belgrave Square * London SW1X 8PD
Department of Health 071-235 9483 - Telex 8951528 Plafed G
Hannibal House Fax 071-235 8045
Elephant and Castle
London SE1 6TE

2nd May 1990 STRICTLY CONFIDENTIAL

Dear Mr Dibb

I am responding to your request for information on several points relating to
the usage of PVC cot mattresses and foam fillings. I understand that you will
be passing these data to the Expert Working Group convened by the Chief Medical
Officer to advise him on Mr Barry Richardson's hypothesis on the cause of Sudden
Infant Death Syndrome (SIDS). A delegation from the British Plastics Federation
will of course be meeting the Expert Working Group on the afternoon of May 3rd

when we will be pleased to discuss this issue further and to add any necessary
amplification.

I should add that owing to the structure of the industry and its trade bodies it
is the British Rubber Manufacturers Association (BRMA) which is the focal point

for matters relating to foam. We cannot therefore offer detalled comments here

on foam but we expect that a representative of the BRMA will join our delegation
on May 3rd.

To revert to your specific questions:

1. First use of PVC maﬁtress covers

Due to breaks in reéord keeping during the evolution of companies and
changes which have affected the structure of the industry the exact date
for the introduction of PVC mattress covers is not known. They were

certainly in use in the early 1960's and their origins probably lie in the
late 1950's.

2. Dates on the first use of foam fillings

This information will be supplied by the British Rubber Manufacturers
Association but the origins of foam fillings draw similar comments to the
response in (1).

3. The composition of materials used for PVC mattress covers

o)

Over the years the composition of PVC materials used in the manufacture of W\

cot mattresses has evolved to reflect changing technologies, regulations
and their attendant standards. Typical formulations at different stages in
the history of the product would be as follows

@Q
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1960's

1980's - two formulations™ in common use:

PVC Polymer 60%
Octyl Phthalate Plasticiser 30%
Epoxidised Soya Bean 0i1l
as Plasticiser 2%
Barium/Cadmium/Zine

— - stabiliser 1.25%
Titanium Dioxide pigment ’ 6-6.25%

(A) PVC Polymer 59%
Di-isodedyl phthalate plasticicer 33%
Epoxy plasticiser ) 1.8%
— Barium/Zinc Stabiliser ' 1.25%
Titanium Dioxide . 6%
__ Antimony Trioxide - ) 1.2%
(B) PVC Polymer ' 58%
Di-isodecyl phthalate plasticiser 23.5%
Phosphate Plasticiser 8.5%
- Epoxidised Soya Bean Ester
) as Plasticiser and Co-stabiliser 1.1%
- : Calcium/zinc stabiliser 1.1%
_ - Phospite Stabiliser booster 1.1%
Titanium Dioxide T 6.8%

The level of Antimony Tioxide in formulation (A) above has been increased
to a level of U4.5% enable materials to meet the “match test'! requirement.

It is worth mentioning in this context that PVC sheet is widely used in
hospitals for mattress covers and pillow cases and that fire retardants

have been used in these applications to meet DHSS requirements for many
years.

The composition of materials used for fillings

This information will be supplied by the British Rubber Manufacturers
Association.

Changes in the compostion of these materials, particularly in the use of
fire retardants which might have taken place in 1986 and 1987

We are unaware of any changes either in the composition of PVC matiress
covers or the fire retardant systems used in this period.

Sales levels of PVC cot mattresses in the UK together with any regional
variations

Our best estimates of the total UK market sizes for different types of PVO

cot mattress are as follows:

190082
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- Cot mattresses: 90,000 - 100,000 units (UK manufdcturers have thé
major share of the market)

- Carry cot mattresses: 80,000 - 100,000 units (There is a substantidl
lével of importsd of thé
sheet used in thi3 catéegory
particularly emanating at
thé moment from Edst Gérmany
ahd Israel)

- Push Chairs: 250,000 unitsg (UK manufacturers have thé
tajor share of the garkst)

No statistics are availablé on the reglonal pdattérH of salds. Fron
qualitative data we are undiare of Afy départurd from tvhat could bé
described as normal distribution.

More broadly Mr Richardson's study has bé&én Subjectéd to close serutiny by thHS
industrial companies involved. They and othét orgdnisations have beén unabid td
reproduce his work. A full appraisdal of Hid initiil pdper carried out by thd
British Plastics Federation is attached 43 Appendix A: A detailed report of

experimental work carried out by thé British Plasticd Féderation is also
attached as Appendix B.

The British Plastics Federation 1§ extremely &nxious to co-operate fully with
the Department of Health's Expert Working Group in its ilnvestigation to seed Ad
early vindication of our products: We did id fact at 4 much earlier point
provide detailed information to the Laboratory of thé Government Chemisdt but
unfortunately we have not yet had a4 formal indication of its resuits:

We now look forward to some positive feédback from the Départment and Should §6U
require any further information pleasé do fiot hesitats tg contact me:

With best wishes

Yours sincerely

g [
Philip Law /
Head of Planning and Membership Activities

%
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The British Plastics Federation
5 Belgrave Square - London SW1X 8PD
071-235 9483 - Telex 8951528 Plafed G

Fax 071-235 8045

APPENDIX I

BRITISH PLASTICS FEDERATION'S REVIEW OF MR B.A. RICHARDSON'S

REPORT, 'COT MATTRESS BICDETERIORATION AND SUDDEN INFANT

DEATH' (JUNE 1989)

AUGUST 24TH 1989
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1.

Introduction

ZathAnpust 1989

COT MATTRESS BIODETERIORATION AND SUDDEN
INFANT DEATH

In early June 1989 conslderable media coverage focused ot the conclusions of
a report entitled 'Cot Mattress Blodeterioration and Sudden Infant Death!
published by Hr B.A. Richardson ol Penarth Nesearch International Ltd: thisg
attempted Lo demonstrate a 1ink between the use of PVC materials in cot
makttress and the traglc phenomenon commonly known ad 'cob death':

This report has been subjected to detalled investigatlion by the Laboratory
of the Government Chemlat. This paper summiarlses the ekamluation ol the
report separalaly carried out by the manufactuting compahies concerned - the
PVC realn manufacturers, additlive suppliers and calendered TVC sheel

mamifacturera - and it approaches the subject from three principal
standpoints:

- analytical chamistry

- microblology

- medical

The principal questions which Mr Richardson's report ralses are as follows:
A)  What are the constituents of PVC materials used in PVC cot matiresses?
n) Can emissions ol arglne, phosphine and stihine take place?

C) Do hhea; emissions actually take place?

m I so are the emissjons injurious to health?

r) Is there any link between the emissions and.coh death?

What, are bthe constituents of PYC materials used in PVC cot mattresses?

Hr Richardson's report states that "all cot PVC contains antimony trloxide
and phosphate plasticisers” (p.%). It is certainly trde that triaryl
phoaphate is used up to 12% weight/uweight fihal compound and antimony
Lrioxide incorporatad up ko about 1.3% welght/welght flnal compound.
Hlowever, they are never used together in a formulation. Mr Richardson is
wrong in his assertion that 'manufacturers are how using 2 timony trioxide

a3 a filler pigment at caoncentrations well above those used for fire
ratardancy' (p.h).

1t is also uhhrue, as Mr Nichardson implles (p.%) that 10,10 -

oxybisphenoxyaraine (ORPA) is used as a bloclde (p.4) in PVC cot mattitess
formilakions.

Mr Richardson haa nat produced any evidetce to indicate that he has analysed
the PVC coverings to determine thelt tokptisitinns.

Po0Ge Ly




Can emizsions of arsine, phosphine and stibine take place?

Mr Richardson's conclusions rest on the role of a particular fungus,
'Scopuleropsis brevicaulis', in developing on PVC cot mattresses 'if
adequate moisture and protein are present, perspiration providing these
requirements' (p."). It is this, he says, which liberates arsine, phosphine

and stibine. The strong implication is that he had carried out laboratory
investigations himself (p.5).

However, he gives no information about the time-scale of the experiments to

detect the presence of _phosphine, arsine or stibine through the colour
changes experienced by silver nitrate and silver diethyldithiocarbamate, in
particular the length of time taken for colour to develop.

The use of silver nitrate test paper itself provides only a qualitative
means of detecting the hydrides of phosphorous, arsenic and antimony. This
method is by no means _specific for these hydrides. A positive test is only
-indicative of a reducing agent being present.

Hydrogen sulphide also gives a _ __colouration with silver nitrate, test paper.
If sulphate-reducing bacteria are present, hydrogen Sulphide could be —
generated. The absence of hydrogen sulphide would have to be proved - lead
acetate test paper would probably suffice.

Mr Bichardson also claims amménia can be evolved by a variety of bacteria.
Again, the absence of ammonia would have to be proved - it could also
discolour silver nitrate test papers. Richardson is adding protein (a
" source of nitrogen) to the culture dishes.
If there is-any degradation of P. V. C. itsélf then there is a possibility

of hydragen chleride evolution - another potential interference to
silver nitrate test papers.

Nowhere in Mr_E}chardsbn's paper is there scientific evidence to show the
absencé of these potential interfering substances. Mr Richardson's

detection method is inadequate if phosphorus, antimony and arsenic are
present together.

More fundamentally there were no adequate controls in the investigations and
the following Issues need to be addressed:

- what happens with fungi growing on the medium with no added PVC?

- what happens with the indicator strip incubated over uninoculated
medium?

- what happens with the indicator strip incubated with infected and
sterile Pvc alone in the absence of a growth medium and added fungus?

These controls are particularly important since one of the references cited,
32, indicates that the organism can release arsine from laboratory media.
His result therefore may just be an artefact of his methodology.

90082



There is no evidence of identificatiqn of the fungus from infected samples.
He claim3 the fungus has been detected but gives no quantitative data such
as number per 3quare millimetre or amount of hypha per square millimetre.

Do these emissions actually take place?

Mr Richardson's investigations were carried out in a laboratory where the
fungus was developed under optimal conditions for its growth. They do not
show that these gases could be produced 'in vivo'. The temperature under a
baby in a cot would be at about body temperature of 37°C, possibly higher in
situations where bed clothes act as insulation. It is not established that

the fungus will grow or remain metabolically active at that temperature as
many fungi will not grow at 37%cC.

Are the emissions injurious to health?

The quanities of gases generated in cots under normal conditions are likely
to be extremely small and uninjurious to health. This is further supported
by the configuration of cots, most of which are open-sided with rails rather
than panels. Additionally, mattresses currently manufactured have holes cut
into the foam at the head end to facilitate a child's breathing. 1In these
cirumstances, if phosphine, arsine and stibine were generated in the way
described by Mr Richardson they would be well diluted.

This is graphically illustrated by the following example. If we assume that
the densest of the three gases, stibine was present at the extraordinarily
high level of 1000 ppm even then the density of the air/stibine mixture
would only be 1.003 compared to air = 1. This is a trivial difterence and the
stibine would rapidly disperse in normal alr movements such as convection
currents. Lethal concentrations cannot accumulate.

Is there a link between the emlssioné and cot death? !

Mr Richardson's report only remains a hyphthesis.

The statistical information he cites on the incidence of cot deaths (ppi1-2)

is not based on authoritative source material. Some fundamental weaknesses
are illustrated by the following:

- his statement that most cot deaths occur at week-ends is not totally
corroborated as several studies do no demonstrate a correlation.

- he does not mention that the incidence in the USA is equivalent to that
of Australia and the UK.

- the lower incidence of cot deaths in Scandinavia is more probably due
to their higher level of health education and social conditions.

- the rate for Hong Kong of 0.3 per 1000 is more likely to be due to the
owr-crowded conditions in which large families live, producing a
greater awareness of subtle changes in a baby's condition,

920087



- statistics on this subject are notoriously inadequate. This is due to
the lack of a post-mortem and death certification, a post mortem being
esgsential to produce a diagnosis of cot death. Statistics are probably
at their weakest in Russia, China and India where Mr Richardson quotes
a low incidence of cot death (pl).

Authoritative organisations and close students of cot deaths such as the

Foundation for the Study of Infact Death belleve that there has been no

increase in cot deaths and that cot deaths occured in antiquity.

It is additionally, a well known fact that babies who die from 'cot death!'
do not necessarily die in a cot and are known to die even when in the arms
of their parents. '

Although there is probably no one single cause of cot death, perhaps one
possible cause of cot death relates to the sleeping patterns of babies.
Two-thirds of cot deaths take place during the first six months of life. A
baby has a deep sleep pattern in this phase, which then changes.

We have to conclude that there is no direct evidence of an association
between gaseous intoxication and Sudden Infant Death.

29008%Fz2
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APPENDIX I1

The British Plastics Federation
5 Belgrave Square + London SW1X 8PD
071-235 9483 - Telex 8951528 Plafed G

Fax 071-235 8045

EXPERIMENTAL WORK CARRIED OUT BY THE BRITISH PLASTICS

FEDERATION ON THE BIODETERIORATION OF PVC COT MATTRESS

COVERS.

JULY 12TH 1989

8B200U8KZY

Director - D R Jones
A company limited by guarantee
Reaistered in England No. 282883
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BIODETERIORATION OF PVC COT MATTRRSS COVERS

INTRODUCTION

A recent report by B.A. Richirdéon bf béharth Re&earch intar:

national Ltd., Guernsey &tatéd that pbosphine, Aarsite 4and

stilbene can be released from plastic] d PVC cot mattress

covers by biodeterioration caused by téaction of the fuhgus
Scopulariopsais Brevécgglis. '

A set of experiments were performed ta tést this hypothesis. -

EXPERIMENTAL

An authentiec sample of the fungus Scopulariopsi$ brevicaulls

No. 049528 was obtained from C.A.B. Ihtérndtional Mycological
Institute, Ferry Lane, Kew, Surrsy, TW9 3AF.

Culture media  util1sed ‘during. the investigation weré malt
extract agar (Oxoid, CM 59) with the addition of 10 g pér 1itre

soy peptone (Lab M, MC3) and malt ektract broth (Oxoid CM 57)
with an identical addition 6f Soy peptoné

" —The medfa were ‘prepared and gteriliséd According to tha
manufacturer's instructions. The agay médium was dispeénsed in
—20-ml velumes—into 90-mm #ingle vént pétri dishes: Thé broth

medium was stored in 50-ml volume$ in 100 ml Duran scréw-tappéd
bottles. -

Silver nitrate and mercuric chloridé tést papers Werd préparad
ae in B.A. Richaxdson's report. ,

Preparation of Starter Culturé

A starter culture was prépared by inoculating soy-énriched malt
extract broth with scopulariop8i® brevicaulié and incubdtihg ofi
a shaking water bath for 72 heur& at 23%c, Subsequent viable
counting, after suitable serial dilutioh; ihdicited sthAt the
resulting suspension contdined aApprokimatély 6:%5 % 107 colohy*
forming units per millilitre, v

Investigation in liquid medium

In order to investigate whethar any phosphorug 4rsénle ot
antimony hydrides were 1liberated from Aapptopriacely dopéd

broths by the action of &copuldtiopsls 1revicdulis the
following experiment was pérformed! .

Four bottles of broth were asépticaily inoculated with d:5 il
of a starter culture. One of thesa bottles was usad as 2
control, with no further &dditiens: Phe bthér thred wWats
supplemented by the addition of ona of the following!

69008522 -
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(a) Corvic §71/102 PVC powder (0.5 ¢)
(b) Antimony Oxide powder (0.% g)

(c) Triaryl Phosphate (2.0 ml) ,
Suspended from the top of &a&c¢H bottle were strips (30 £ 5 fum)
of silver nitrate test paper ahd mercupis chloride thst papsr;
The bottles were incubated for 144 houtrsd at 23°c; After Wwhich a
dense micelial growth was obt#rved in sash sampla,

Investigation on solid medium

In order to investigate whéthét the hydrides of phosphorus,
arsenic and antimony weré releaséd from the matérialsd undar
investigation by the action of the fuhgu& wheh grown oh & sulid
medium, the following experiments kare &8t up: |

Sixteen petri-dishes contdining 8oy peptond<énriched malt
extract agar were inocuidted With 0.2 ml of the& Scopulatiopsis
brevicaulis starter culture. Thié lhoculum Wwa& theén &praad
uniformly over the surface of the agar. T™wo plates were ugad

asdcontrols. To the remaindat, tha foliswing sdditions wera
made:

(1) TRIARYL PHOSPHATE (0.5 ml) wag &preéad ovér the agar,

(2) Ccorvic s71/102 (0.5 ¢) wAS &prinkiad oVer the agar.

(3) Antimony Oxide (0.5 g) wa8 sprihkled ovey the agar.

(4-14) 25 % 50 mm samplés of PVC shesat Was placed on thé agit:

See Table 1 for the compoditien of théd PVC Formulationd Ré&¢,
7631-7641,

!

Widely separated strips of &11V&r nitratd and merturic ehlorids
test paper (100 x 5 mm) wéré now placed i the 1id of tha patsl
dish, the paper was stretched over the ifibculatesd and impregd:
nated agar surface. All the plates werd lhcubated at 234C fut

144 hours, after which a den&e lawn of fihgal mycelium covdred
most of the plate, ‘

EXAMINATION OF TEST STRIPS AFTER TESTS

No stains were observed on the mercuriec chloride test papeéts

from both the ligquld and &olid cultures, 1.&: ho poditivé test
for arsenic.

There was some yellowing of the test strip from the céhtrol but

only on the edge of the sttrip overhanging thé& eédges of tha
petri-digh,

It was noticeable that the only Area of thé platés whéra dénsé
fungal growth had not occurréd wag that 2Zone immadiately below
the mercuric chloride test strip, THi& 18 presumadbly bacauss
of the potent fungicidal proparties of nercury témpounds;

No stains were observed on thé siilver nltrate test papéts ot
the area of strip across the diamétar of the petri-disheas.
There was a general discoloratisn of Aall the gilver nitraté
test strips which is probably tha sffset of daylight:

- 0L00BPET T
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Black stains were observed on the siivetr nitrate tast pApers in
the area which was bent ovér thd &dges of thé petri-dishas,
These black stains were also obe#drved in the cohtrols,

As there was no stalning of th2 pap¥ra 1n the 4ataas whare
fungal growth wasg tiaking pliee; thésa stains on the edges of
the test papers cannot beé taRan a8 2 pogltivéd tést bf hydrids

generation especially a& thé 8amé phahomeénon beeuts in the
controls,

On the plates where triaryl phosphdtl; antimony oxide And BV¢
powder had been placed in the Agar Sutface, tha fuhgal groewth
had completely invaded the imptegnatéd areas.

On the plates where plasticised pvc Btrips had been pliaced bhH

the agar surface,; the fungus did not Appeat to ihvade the byt
strips. ‘ by

There was also no stalninhg of the test strips from the liguid
broth experiments. ‘ f

CONCLUSION

This repeat of Richardson's wotk wad unabis to glve & positive
identification of hydridé genaratison from DPVC tot makttlas
materials, The stains on th8 tast papers at the ovérhdngihg

outside edges cannot be taken 88 a pasitive tast a4 'this alge
occurs in the contiols.

Even in the more rigorous cbhditibns sf fungal grewth .ih 1liguid

cultures were wexable to détaat phosphihad, areiné bq stiipane
using Richardson’'s detectlien méthods. “ H

!
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The British Plastics Federation

12.4.90 5 Belgrave Square * London SW1X 8PD

071-235 9483 - Telex 8951528 Plafad G
To: BPF MEMBERS INVOLVED IN COT DEATH ISSUE Fax 071-235 8045
Gentlemen,

43 you know the Chief Medical Officer has asked a group of experts to advise him
on Barry Richardson's hypothesis.

The Federation has been invited to attend a meeting of tﬁis group on May 3rd
(time and location to be advised to us) and has been specifically asked to
present the following data in as much detall as possible in the form of a
paper: -

1. Dates on the first use of PVC mattress covers.

2. Dates on the first use of foam fillings.
3. The composition of materials used for covers.
4. The composition of materials used for fillings.

S. Any changes in the compositions of these materials, particularly in the
use of fire retardants which might have taken place in 1986 aand 1987.

6. Sales levels of PVC cot mattresses in the UK together with any
regional variations.

The Department Of Health have pledged their confidential treatment of this
information. I have naturally accepted the invitation, and I am now taking
steps to prepare this paper., Not all of this data will be available from
Federation sources, for example The British Rubber Manufacturera Association
will be the fount of knowledge on foam fillings. T will be contacting those
.companies I feel will be best placed to provide this information directly.

I wish to invite you to a meeting of the interested manufacturers at the BPF at
11.00 a.m. Monday 23rd April to review the information which we can collate,

determine the compostion of our delegation to the Department Of Health and our
approach to the Mesting on May 3rd.

~—

Would you please send me a fax advising me of your attendance.

egayds,

-
(Y Ve
Philip Law c”’

Head Of Planning and Membership Activities

ELOOBY 2

Director - O R Jones
A company limiled by guarantee
Registered in England No. 262883
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The Foundation for the Study of Infant Deaths
35 Belgrave Square London SW1X 8QQ8

Telephone: 071-235 1721/ 071-235 0965 / 071-823 2216 wppeals)
Fax: 071-823 1986

COT
DEATH

RESEARCH
AND SUPPORT:

Patron: Uer Roval Hiplhness The Duchess of Cloucester

13th March 1990

STATEMENT TO ALL FSID STAQ?F FOR INFORMATION

"Sir Donald Acheson, the Chief Medical Officer, announced today (9th March 1990) that
he has asked a group of independent experts to investigate the claim that the emission of
toxic gases from fungal growth on some cot mattresses is a cause of sudden infant death.

The group will be chaired by Professor Paul Turner who is Chairman of the Government's- -

independent expert advisory committee on toxicity and will include experts in toxicology,
neonatal pathology, mycology, epidemiology and analytical chemistry.

Announcing the review, Sir Donald said that the sudden infant death syndrome was almost
certainly due to many causes and these are little understood. Any new hypothesis therefore
warranted careful consideration. The hypothesis - put forward by Mr B A Richardson,
Director of Penarth Research Internatiotal and Mr P R Mitchel{, Director of Mitchell

Marquees - is that due to the action of certain fungi, soiled cot mattresses may emit loxic
gases.

Sir Donald went on: "The death of an infant is a shattering blow to parents. We have a
duty to investigate possible causes. But this needs to be done in a way which, on the one
hand avoids alarming parents unnecessarily before claims can be properly assessed and on
the other, raising hopes that a 'preventable cause' of sudden infant death has been found™.

"Mr Richardson’s and Mr Mitchell's work which has not been published in the scientific
literature, and thercfore has not been subject to the usual scrutiny and discussion, is al-
ready beinF assessed by the Laboratory og the Government Chemist. The independent
experts will be examining the laboratory findings as well as the work done by Mr Richard-

son and Mr Mitchell. I have asked the group to report as soon as possible and will make
public their recommendations”. '

In the meantime, Sir Donald has taken advice from a range of experts including neonatal
pathologists and paediatricians. He has been advised that no case of cot death in this
country due to the toxic gases arsine, stibine arid phosphine has been reported. Nor is
there any need for parents to take any special action in respect of cot mattresses. Never-
theless, as a matter of prudence he has invited an independent assessment of the evidence”.

The above extract is taken from a Department of Health press release, and follows articles
in the Daily Express in February 1990. These articles stated that "startling evidence by
%_0vernmcnt scientists has confirmed a possible new link between cot death syndrome and
ire resistant mattresses”, that "Ministers begin a scries of crisis meetings in Whitehall”, that
"Health Secretary Kenneth Clarke (bas) ordered an immediate enquiry into the possible
. link between cot deaths and fireproof mattresses” and that "Mr Clarke is prepared to order

tens of thousands of baby maltresses to be withdrawn from sale if Government scientists
confirm a possible tink".
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The articles correspond to a theory of a cause of sudden infant death syndrome (SIDS) that
was widely reported on television, radio and in the press at the beginning of June 1989.
Laboratory work by a chemical analyst, Mr Barry Richardson, suggested that toxic gases
were being released when biocides (substances acting against infecting organismsé/and fire
retardants contained in cot mattress coverings of plasticised polyvinyl chloride (PVC) were
acted on by a normal household fungus. He believed that the gases might be a significant

cause of SIDS and informed both the Foundation for the Study of Infant Deaths and the
Department of Health of his views.

Mr Richardson told ameeting of the Scientific Advisory Committee of the Foundation for
the Study of Infant Deaths about his work, and was questioned about it by members. After
careful consideration, the Committee formed the view that this was an unproven hypothesis
for which no direct evidence existed and that this was unlikely to be a major cause of SIDS.

The infant mortality rate (all first year deaths) has continued to fall since
vinyl chloride (PVC) was introduced while the SIDS rate has stayed relativ

However, the toxictg
before any scientifi

gla'sticised poly-
ely constant.

as theory was widely publicised on radio and television and in the press
1 c confirmation of the laboratory work had been undertaken. The
Foundation was concerned that any possible such link with SIDS should be quickty and

agfropriately investigated and for_that reason is at present funding a project in London
(£10,000 over 6 months) to undertake suitable tests. - -

Advice to parents:

The Foundation for the Study of Infant Deaths advises parents that they need not feel that

they should take any special action following these claims, and warns them NOT to endan-

%\c.r llh%r baby by wrapping polythene around the mattress as has been suggested by Mr
ichardson. - . -

_ For furth?ﬁnform_zl_tion please_contact:

Erica De'Ath (Chief Executive) or
= — Tracy Lamb (Research and Information Officer)
The Foundation for the Study of Infant Deaths
35 Belgrave Square
- London
SWiX 8QB
Phone: 01-235 0965/1721. Fax: 01-823 1986

(ENDS)
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PENARTH RESEARCH INTERNATIONAL LIMITED
Consulting and Research Scientists
Castle Emplacement, P.O. Box 142 St. Peter Port, Guernsey, C.I. Tel: 0481-28559

Research Note January 1990

Cot mattress biodeterioratio\n and sudden infant death

{. Introduction

.01 FRIL research in 1388 included an investigation into deterioration of
reinforced polyvinyl chloride (PVC) fabric used as tentage. The fabric was
found to be infected by various fungl which were utilising the plasticisers as
nutrient, particularly Aspergillus niger which causes grey staining =along the
reinforcement fibres and Streptomyces rubrireticuli which causes patches of pink
staining, despite the presence of the arsenical biocide 10,10"~
oxybisphenoxyarsine (OBPA). The clients sponsoring the research were warned by
the project director B A Richardson that other fungi might develop such as
Scopulariopsis brevicaullis which could convert the OBPA biocide into toxic
arsine gas, and that accumulations of this gas might occur in folded tentage in
winter storage. One of the clients, P R Mitchell of Mitchell Marquees, enquired :
whether similar iInfections might occur on PVC cot mattress coverings and
whether generated arsine might be the cause of unexplained sudden infant death.

1.02 The fungus Scopularicpsis brevicaulis is commonly found infecting protein
substrates such as meat, milk and cheese, as well as damp wocl, leather and silk
(1,2° It has been known since about 1890 that this fungus is able to convert
arsenic compounds into ersine (arsenic trihydride) and related alkyl compounds
(1-17). Gosio and Sanger reported that some mystery illnesses and deaths were
due to arsine generation through this fungus infecting wallpaper printed with
the arsenical pigments Paris green and Scheele's green, although another source
of arsine on papered walls was horse-hoof size which often contained white
arsenic (arsenious oxide) as s rodent repellent. In the United Kingdom the last
deaths from these causes were reported in 1932 (12). )

1.03 Investigations on PVC cot mattress coverings show that all used mattresses
are naturally infected by the fungus  Scopulariopsis brevicaulls in the area
affected by the warmth and perspiration of the sleeping infant. Arsine
generation is not wusually identified as OBPA biocide is not generally used 1in
‘PVC cot mattress coverings. However, phosphine (phosphorus trihydride) and
particularly stibine <(antimony trihydride) and related alkyl compounds are
frequently identified, originating from the phosphate plasticisers and antimony
trioxide that are used to improve fire retardency. Exposed foam mattresses are
infected by a wide range of micro-organisms where they are affected by dribble

and wvomit, including Scopulariopsis brevicaulis which generates phosphine if
ohesphate fire retardents are present.

Penerth Resasrch intemetionel Limited. Registerad Office: The Attverry, South Esplanmta, St, Pater Port. Guernsey. Chennal Isiends.
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2. Research observalions

291 All used cot mattress coverings are infected by a wide range of the micro-
organisms that_are commonly found in the domestic environment.

2.02 PVC cot mattress coverings are generally affected by surface sollage
infections but _Scopulariopsis brevicaulis always develops on the area affected
by the warmth and perspiration of the cleeping infant. This infection, which is
apparently prompted by the nitrogen content ia the perspiration, develops in the
plasticiser within the PVC sheet and is invisible, the only evidence being
progressive loss of plasticity and the development of brittleness and splits.
Phosphine, arsine and stibine—or related alkyl gaseous compounds are usually
detected when samples are incubated. Stibine, originating from the antimony
trioxide fire retardenf component in the PVC, is most often detected. Phosphine
from fire retardent phosphate plasticisers is also often detected. ArSine from
the arsenical biocitde OBPA s rarely detected but traces of arsine are sometimes
detected which are attributable to arsenical impurities in antimony- trioxide.
Fungal activity and gas generation vary with temperature, the rate of generation
at 40°C being about _100 times that at 20=C. -Phenolic compounds, released when
aryl phosphate plasticisers are degradea by the infection, sometimes cause pink
staining in the shape of the sleeping infant.

_2.03 Exposed foam mattresses, that 1s mattresses which comprise foam alone, or
covered with net, or.partly covered with PVC, are usually infected by a wide
range of infections, including many fungi which produce spores or support mites
which _can prompt allergic respiratory reactions such as asthma. Scopulariopsis
brevicaulis _infections on foams are usually associated with phosphate fire

— T
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;?tar_dents and phosphine generation. Is b

2.04 Unexplained sudden infant deaths or cot deaths usually involve infants in
the- prone "or face down position with generous coverings. Death usually occurs
after the infant has remained undisturbed for six hours or more. Death is
usually attributed to sudden infant death syndrome or SIDS. The prone position
and heavy coverings maximises exposure to any gas generation from the mattress,

“and hyperthermia in the infant caused by the heavy coverings also increases the

rate of gas generation through both the higher temperature and the increased
perspiration.

2.05 50 mattresses from 45 SID incidents have been examined, including | cotton
covered, 26 PVC covered, 15 PVC covered with exposed foam at one or both ends,
and 8 exposed foam; 2 mattresses were involved in S incidents. All the PVC and
fosm mattiresses were infected by the fungus Scopulariopsis brevicaulis and,
when samples were 1incubated, all generated phosphine, arsine or stibine gas.
Mattresses had generally been used for a previous -infant, the mattresses
varying from apparently excellent clean condition to grubby surfaces with
brittle and split PVC coverings or heavily stained foam. Five mattresses were
involved which had not been used for previous infants. Two of the mattresses
involved PVC coverings which were brittle, pink stained and generating phosphine;
purchase dates are also known for some of the used mattresses, those generating
rhosghine and therefore containing phosphate plasticisers apparently

deteriorating more rapidly than those centaining other plasticisers. Another
makttress was exponsed foam, pink stained and generating phosphine from a
phosphate  fire retardent  treatment. In all cases the iInfection and gas
Ervers abe thnagaszts Tontisvsea Slaerean U 4] L L bemad Page 2
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generation were restricted to the area aftfected by the warmth and perspiration
of the sleeping infant. Bed coverings were also sometimes examined. Cotton
sheets covering the matiresses were always found to be saturated with
perspiration if examined shortly after death.

3. Notes

3.1 Incubation of naturally infectea\samples of PVC and foam at high humidity
1s sufficient to cause phosphine, arsine or stibine gas generation. However,
incubation of small samples on nutrient plates is necessary for the infection to
spresd from the samples so that it can be identified. Samples are therefore
examined routinely by plating on agar plates containing 5% malt and 5% soya
flour, the protein in the soya flour encouraging Scopulsriopsis brevicaulils
growth. Samples are incubated at 22 to 257C in order to restrict activity and
limit the rate of gas generation to avoid danger to staff; headaches are the
first indication of excessive gas concentrations.

3.02 Silver nitrate and mercuric bromide <(or chloride) papers are used for
gas detection; gold compoundz can also be used. With silver nitrate phosphine
zives a3 yellow colour, whilst arsine gives a brown or mauve colour and stibine
a pink or brown cnlour; high concentrations eventually cause darkening to grey
or black with all three gases. With mercuric bromide phosphine and stibine
caus& ho colour change as white complexes are formed but sarsine gives a yellow
colour, darkening to aqrange and_red with high gas concentrations. These
reactions are _gquantitative end sensitivity can be improved by the use of
optimum loadings on the detection paper and by limiting the size of the paper
strips; high humidity is also essential as the reactions do not occur if the
papers are too dry. Routine studies involve placing small samples of PVC or
foam on malt/soya agar plates in Petri dishes and incubating for several days
at 22 to 25=C until active Scopulariopsis brevicsulis growth develops, either as
beige coloured hyphal growth or the buff coloured slime form which develops
under stress. With PVC the fungus develops only on the nutrient medium and the
edge of the PVC. Small strips of detection paper about Smm wide and 25mm long
are then slipped over the edge of the dishes and secured with the 1id, the
colour generated after 1 to 3 hours identifying any phosphine, arsine or stibine
generation. Hydrogen sulphide interference, which is indicated by early
larkening of the silver nitrate, does not normally occur. Alkyl compounds are
also generated by Scopulariopsis brevicaulis and account for the characteristic
garlic odour associated with phosphine, srsine and stibine, but the silver,
mercury and gold compleving method of detection 1s more sensitive to the
trihydrides.

3.03 The increase in the rate of gas generation at higher temperatures can be
observed by placing well established open plates in a desiccator in a water
bath, conditioning to the required temperature for an hour or more, flushing
with air, and determining the rate of gas generation by introducing test paper
and observing the rate of development of the detection colour. Silver nitrate
and mercuric bromide papers can be used but greater detection sensitivity can
be achieved using paper treated with mercuric chloride and a pH indicator, the
trihydride gases complexing with mercury forming hydrochloric acid.
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3.04 The gases can also be detected using, for example, the termite
Reticulitermes santonensis. Termites placed on well developed plates with PVC
samples generating easily detectable arsine and stibine are generally killed
within two hours but phosphine is distinctly less toxic. O tU\n.oLo(k_ﬁ

3.05 Although the fungus Scopulariopsis brevicaulis can survive on simple
carbohydrate media such as malt agar, a source of nitrogen will greatly enhance
activity and enable the fungus to compete strongly with other organisms. This
fungus is often therefore the dominant ‘species on substrates containing protein
such as meat, milk and cheese, but substrates containing nitrogen sources such
as ammonium compounds and urea are equally suitable., Extracellular enzymes are
produced by invading hyphae which convert the nitrogen sources to ammonia
(nitrogen trihydride) gas which 1s then absorbed by the hyphae and utilised for
protein formation. However, the extracellular enzymes do not act on nitrogen
sources alone but also on other Group V/Vb compounds, generating phosphine,
arsine and stibine which are apparently liberated into the atmosphere as they
cannot be absorbed by the hyphae. The fungus has en affinity for Group V/Vb
compounds; if they are sprinkled on plain agar plates to form a distinctive
pattern the fungus will follow the pattern. If the fungus is under stress,
usually due to inadequate nitrogen in the substrate, the beige hyphal growth
degenerates to a buff coloured slime, reverting when plated onto a more
suitable medium. The infection is invisible in PVC fabric because it 1is in this
structureless slime form and causes only slight distortion of the PVC; the
infection does not spread over the surface of the PVC.

3.06 Phosphine, arsine and stibine poisoning cannot be readily detected on post
mortem investigation. Normal lethal doses will cause increases in phosphorus,
arsenic and antimony levels in blood and tissue but these increases are smaller
than normal ambient variations and therefore undetectable.

3.07 Standard ‘toxicological references iIndicate that <chronic exposure to
phosphine, arsine or stibine causes death by haemolytic anaemia in adults,
although a headache is an early symptom of potsoning (32-36). It 1s suggested
that these gases are accumulative but this 1is not strictly correct; chronic
exposure simply causes the ansemia to become progressively more severe.
However, SIDS is not normally associated with haemolytic anaemia, although
colour changes in the lungs may result from local haemolysis in lung tissue.
Infants are sometimes reported to be irritable in their cot several hours prior

to death which may indicate headaches. Infants are sometimes provided with
monitors which detect cessation of respiration but prompt attempts at
resuscitation are apparently unsuccessful. These observations may indicate a

poisoning action causing cessation of respiration, perhaps acting through the
respiratory centre in the medulla, although the trihydrides are likely to
degrsde in the blocd tefore reaching the brain, and respiration in young infants
is controlled by the carotid sinus rather than the respiratory centre. Whilst
the trihydrides may block the carotid sinus, the circumstances of sudden infant
death are also consistent with damage to sensitive cells due to oxygen or blood
sugar deprivation. The trihydrides are reducing agents and may obstruct oxygen
transport by blocking the oxygen acceptor sites on erythrocyte haemoglobin.
Alternatively phosphine, arsine and stibine may form phosphonium, arsonfum and
stibonium hydroxide which may condense onto blood sugar hydroxyl groups,
preventing blood sugzar utilisation by cells. Research by PRIL in 13868 showed

NS
&3

that poisoning by organotin compounds, which caused numerous deaths and brain g
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injuries in France in the Stallnon affair, involves similar condensation on blood
sugar hydroxyl groups (40-42).

4. Further information

.01 This Research HNote will be revised as this project progresses. Revised
issues will be distributed only to bona fide research teams. Further
information on this project is availabl\e from the director B A Richardson.

4.02 This project is not sponsored. PRIL has provided laboratory facilities for
the microbiological and entomological work. The project consultants are B A
Richardson, T R G Cox and J G Watt. The culture of Scopulariopsis brevicaulis
involved in the initial work was provided by Dr D Allsopp of the International
Mycological Institute at Kew; subsequent research {nvolved cultures from
naturally infected samples.
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Cot mattress biodeterioration and SIDS

Str,—In 1988, vanous fung were identified in industnial plasucised
polyvinyl chiocde (PVC) despite the presence of the preservative
10, 10’-oxybisphenoxyarsine (OBPA). Wamings were given that
the PYC might aiso become infected by arsenic-tolerant organisms
which might convert OBPA to toxic arsine gas. Mr P. R. Mitchell, a
client of our company, inquired whether arsine generation through

biodeterioration of such coverings might be a cause of suddeninfant’

death syndsome (SIDS).

50 mattresses used in fony-five SIDS incidents were examined,
including | cotton covered, 26 PVC cowered, 15 PVC covered with
exposed foam st one or both ends, and 8 exposed foam; in five
incidents 2 mattresses had been used. All mattresses contained
Scopulariopsis brevicaulis, but only in the area beneath the infant
affected by warmth and perspiraton. Incubated samples of the
infected materials all generated toxic trihydride gases. PVC
coverings usually gencrate stbine (SbH,) from a fire retardant
additive, antimony trioxide, but also phosphine (PH,) from the
phosphate plasticisers that are used when fire resistance is required.
Although OBPA is not ganerally used in cot mattress PVC, tests
indicated arsine (AsH,) geeraton when it was used; and small
amounts of arsine were sometimes identified when it was not,
presumably from arsenical impurites in antimony trioxide.
Mixtures of gases were ofien detected. Phosphine generstion from
PYC was somctimes associated with the development of a pink
stain, usually in the shape of the sleeping infant, apparendy caused
by liberadon of phenol compounds from decomposition of phenyl
phosphate plasticisers. Only phosphine was gencrated from
infected cotton and foam samples, apparently through
biodeterioration of phosphate fire-retardant weaunents. Foam
sampies and the | cotion sample were also infected by various other
fungi, apemﬂynthetranﬂ'euzdbydnbble,manyofd\aeﬁnm
procduce ssthmsatic reactions.

The generavon of highly toxic tihydride gases from cot
mattresses is a serious threst 10 health. The gases are heavier than

air, and infants most at risk are those who remain for long periodsin

their cots, sleep prone in carry-cots, or are heavily wrapped such
that they are in long and close breathing contact with accumulagions
of gas. Heavy wrapping aiso induces hyperthermia, which prompts
an xTesse in gas generstion. Some infants probably survive
because the first sympeom of potsoning is headache, which results in
irritability, dislodgment of bedding, and improved ventilation;
infants of low weight cannot dislodge bedding. SIDS occurs mainly
in infants up to age 5 months who sieep prone with heavy wrapping
and have indicatons of hyperthermia. SIDS is only reported in
western-style communities where foam and PVC covered cot
martresses are used, and has only been recognised since about 1969,
following introduction of these materials during the previous 10-15
years.
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It has been reported that SIDS is less likely to occur in first born
children, perhaps because mattresses are new and do not become
infected while the infant is young and most at risk. 5 first children
were involved in the 45 incidents investigated. 2 died on previously
used mattresses; ! of these 2 slept on a matuess immediately after
use by an older child. | infant died on 2 new foarn martress that was
generating phosphine and 2 died on new PVC mattresses which
were affected by exceptionally active fungus and were generating
phosphine; two other new martresses were implicated, boti of
which were similarly affected.

Infection by S brevicaisis ts not readily visible in PYC. Severe
deterioration, usually associated with phosphate plasticisers, results
in brittleness and splitting. In the home the fungus is usually found
in protein-containing substances such as cheese and meat, and in
damp wool and leather; however, its exuracellular enzymes can
convert a wide range of mmpomds cmuumng the clemenss
nigogen, phosphorus, arsenic, and satimony into the trihydrides
ammonia, phosphine, arsine, and stbinc. The preferenual
development of this fungus in cot mattresses should be attnibuted to
the presence of nitrogen compounds in the perspiration. The
generation of arsine in this way has been recognised for about 100
years since Gosio® discovered that death in children and illnesses in
adults were sometimes caused by arsine generated by the action of

S brevicaudis on arsenical wallpaper pigments, although it is now -

known that arsine could be similarly generated from the horse-hoof
size that was commonly used at that time and which conined white
arsenic to discourage rodent damage.?

Phosphine, amsine, and stibine are exceedingly toxic with
threshold limit values of 03, 05 and 0-1 ppm, respectively,
compared with 100 ppm for carbon monoxide. Rclatively high
ambient levels prevent the detection of phosphorus, arxeni¢, and
- sntimony residues at necropsy. However, somc pathningists have
commented that they usually associate SIDS with abnormal lung
codour; this could be assnciated with locat erythrocyte hacrmuslysis
due 1o exposure to these trihydride gases.

Penanh Aesesrch imernstionat,

PO Box 142 St Peter Port,
Guesnsey, Channel istands B. A. RKIIARDSON

1. Gosio B. Azione & slcurse swwafle sui amposti frasi d arennts Rn-J'l(mnrc Sam LR92;
X 201~30, 201-73.

1. Thom C, Raper KB. The arsesic fungi of Gese. Sornce 1912, T6 548-30.

‘A Govermnment inquiry, prompted by these findings, was
announced on March 9. The inquiry will be chaired by Prof
Paul Tumer.

THE LANCET MARCH 17, 1990
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Yl 235 884S
’9@~0@2~27 13:58 BRITISH PLASTICS FED B1-235-5045

The British Plastics Federation
PKL/AC/26.02.80 S Belgrave Square « London SW1X8PD
01-235 9483 « Telex RO51528 Plated G
- 8045
w Fax 01-235

The British Plastics Federation {s awsre of the article, 'New tlue probad

over cot deaths' which appeared {n the 'Exclusive' column of the Dally BExprese
“on 26th February 13980.

To test the accuracy of the statement made in the article we have been intouch

with the Department of Trade and Industry and the Laboratory of the Government
Chemist.

From these enquiries it is apparent that a report has not been issued on
—usthe subject of an asserted link betwsen the phenomenon of cot death syndrcme s el
Bnd fire refardant chemicals By &Tther Y Depattient "or*the>Labora tory w~elliinsaiighs i

Crisis meetings. involving government ministera, as reported in the Express
article, have not taken place.

The Laboratory of the Government Chemist is proceeding with its investigation
in this field. We are ewaiting a full report from the Laboratory but we

do understand that the allegations made in the article, whatever their source,
cannot be subatantiated.

For further information contact:

Philip Law

01 235 8483

L8ui8bze

Director - O R Jones

A company limited by guarantee ]
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TH Secretary Kenneth
e yesterday ordered an imme-
investigation into the possible
between cot deaths and chﬂ

e Daily
nment scicatists had
retardants can react to emlt

ntitles of deadly gases around a
g infant.

ere is increasing concern at
minste; civil servants have not
Mln!stm up to date on wital
ndent research findings,

-As Chief Medical Officer Sir Donald
heson met top scientists yesterday,
the Department of Health
d evidence for a link
ween fire- retnrdnnt
micals end the 2,000

‘gwterday‘l exciu- ;

WHAT PARENTS SHOULD DO &4
and

LEADING biochemist Barry
Richarson, who pioneered
‘on mattresses, .

¥ @ All new mattresses should
1 week with disinfectant.

&nmobom

carry-cot . mattresses .
them

once a
which bables had died.

2
“1: advise’ people - “with -

throw and use a
doubled-up cotton sheet
instead,” he sald.

He tested 435 mattresses on

They - were made - from

th a yearwns still bemg

Enrher this month Health

iMlnlster Virginia Bottomiey

"ordered Government scien-
tists to investigate the possi-

bility.

Toxic

But the Daily Express can
reveal that results of at least
two experiments confirm

. independent research to

which the Government was
first alerted 12 months ago.

Ministers were also toid
yesterday that cot deaths
rose 12 to 15 per cent in 1986

Whishas Cortasporsent

and have continuea (o0
increased since.

{t was then that foam
manufacturers, increasingly
worried about toxic fumes
given off in household fires.
started treating their prod-
ucts with fire retardants.

Mr Clarke is prepared to
order tens of thousands of
baby mattresses to be
withdrawn from sale if
Government scientists con-
firm a possible link.

“He is determined to find

out what is golng on md wﬂl
naot hesitate to act.” an aide
said last night.

Sir Donald Acheson was
under pressure to issue
urgent guidelines to parents
who have already bought
fireproof mattresses, which
have to conform to new fire
safety laws from September.

“The Government'’s fajlure
to grasp the nettle over this
is simply frightening,” said
independent biochemist
Barry Richardson.

He has spent £50,000 of his
own cash and thousands of
hours since he discovered
the cot death link by chance.

um‘lmble. It is so blind-
ingty obvious that it is amaz-
i it was not considered
before,” he said.

Danger

“I now hope the Govern-
ment will take note and
ensure all new mattresses do
not contain the fire retar-
dants that give rise to
danger.”

Mr Richardson's findings
link cot deaths with & chemi-
cal reaction berween a com-
mon invisible household
fun, and phosphorus and
anumony compounds used
in fire-retardant mattresses.

to

a ciear foam, PVC and cotton. All
had been fire-proofed. In
tests ail tentially
lethal doses of polson gases. Bottomiey: Probe
. ;.”av “ 3
ldhwmedhnot The reaction can also be

preservatives

tﬂgﬁ!red b
used in PVC mattresses,

which some scientists now
say may be responsible for
the huge rise in British cot

. deaths since 1971.

The Department of Trade
and In was urged last
night by baby product firms
to make a statement.

“We are in a cleft stick."
said Nursery Shop boss
Corrine flounders, a
fied health visitor,

“Man J of us are extremely
worried about this. But if we
do not comply with govern-
ment reguhnons we will be

reaking the

Now Bush guns for Castro

From Page One

almost 11 years in power. U.S. intelli-
gence reports indicated the resuit will
aave a pulverising effect in Havana.
already qunkiné over the worldwide dis-
integration of Communism.
Cuba’s state-run radio, TV and news-
had predicted a near-certain win
r Ortegns Lefrist Sandinista move-
ment.

Castro, 63, was devastated as the ﬁxst
returns came in. His gloom dee

when Ortega conceded defeat. bas

" Radio Rebelde described his surrender

of power as “one of the bravest political

lation were born after he took over in
1959.

He has erected sngns along country
roads exhorting: Lon&\ live rigidity!”
and “Socialism or Dea

His rhetoric was beginning to sound
like a death-rartle, especially in Wash-

.lngtonwhushbmymhmu_

Austerity
gle who lived through the revolu-
tion ha a sense of what they were fight-
ing against.” said a State Department
analyst.
“The kids who hnve grown up smce

Amemte ALY e sm hamc talA o At

style, is only 90 miles away in Florida.
Yesterday's poundm of the Commu-

nists in Ni ed to them
from U.S.

Miami where 700,000 Cuban exiles are
Ervwmg increasingly optimistic about
astro’

everyone in Nicaragua is on
the poven}' lmc It has been torn by war
for most past decade with the US.

ploughing in rml.lions of pounds in aid to

radio and TV sutons in

New IRA
warning

THE GANG respoasible
for two town centre
blasts in a week my go
for civilian targets ne:
security chiefs w-med
last might

xT:odo.-‘t A‘he
e AL - -
fax, W Yothhire.hte

onSundly
N&mﬂnk-
lngkwiththembomb-

of an Army van in
[:elieaur last week.
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I exciusive B

over cot
deaths
By PETER HOOLEY

Whitehall Correspondent

STARTLING evidence by
government scientists has
confirmed a possible new
link between cot-death
syndrome and fire-resis-
tent mattresses.

It could iead to emer-
gency guidelines to par-
ents — or the of
tens of thousands of
recently-sold fire-retar-
dant baby mattresses.

Ministers begin a series
of crisis meetings in
Whitehall today after it
was found that chemicals
used in fire-proofing to
comply with new fire
laws, designed to make
cots safer, could actually
cause the deaths of
babies.

Scientists have found
the fire retardants can
form part of a chemical
reaction which emits
minute quantities of some
of the most deadiy gases
known to man and create
an invisible cloud of
dedth around a sleeping
infant.

Many thousands of such

Page 2 Coiumn 1

arget 367 Spart 38.- 48%

" readiness for new fire

New clue
probed

2 DAILY EXPRESS Monday F

Esic Fortf: Talks

Cot death:
New clue

From Page One
mattresses have aiready

oS

safety laws on babies’
furniture which come
into force from Septem-
ber 1 this year,

The findings couid force

er- Minister Eric
Forth to his mind
and give a -minute
emergency exemption
from the new match-test
rules for ail nursery
furniture,

And Health Minister
Virginia Bottomley will
be pressed to ‘issue
urgent new guidelines

The cot-death syn-

me, which resuits in
the death of 2000 of the
80,000 babies born in Bri-
tain every year, has
never been fully
explained.

" Reaction

. Scientists have noted an
inCrease in victim num-
bers since the fire retar-
dant chemicals became
widely used,
Whitehall sources said
esterday research by
boratory of the Gov-
ernment Chemist is
believed to have con-
firmed the possible link.
A chemical reaction
occurs between an invisi-
ble and common house-
hold fungus. usually pres-
ent on martresses. and
the chemicals used in the
fire retardant. phospho-
rous and antimony com-
pounds.
Fungal activity was
made worse by the nitro-
en content in ira-
gon and babies’ m
@® A young mother's
tragic mistake with ‘an
electric blanket led to the
deaths of her four-week-
old twin boys. Kurt and
Damon Hardman died
from heat exhaustion
after Mrs Karen Hard-
man, of Kirkham, .Lanca-
“shire forgot to switch off
the blanket.

But Bus
warn of
instability.

“1t is for
sec
here was s
shanges th
Jast year?
“What »
:xciting cl
Nestern E
“Eastern
hrowing a
he policy
wobody ca
vill come a
1Se our goc
vith Nato -
He said -
rould no
‘urope.
The Pre

Bak

From £
promised:
going to gi-

He went o
we are goin
period ol
unpopularit
are pursuj

apainst ln!h‘:

it meant -
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12 Hampshire Chronicle, Friday, February 9, 1990

Speed up

research, Prime
Minister urged

< “‘INCHES‘I‘ER M.P., Mr. John Browne has asked the
: Prime Minister to speed up the Government chem-
"ist’s inquiry into the cause of cot deaths.

" In the mesntime, he has
¢ called for a Government warn-
«ing to be issued to parents as
.2 matter of urgency.
Mrs. Margaret Thatcher, the
“Prime Minister, replied this
“week: “] share the great con-
-cern of parents and Health
..Service staff about the incidence
."of unexplained cot deaths, the
rsudd 13 of which is especial-
..ly tragic for the families.
" " “The Department of Health
“has promptly commissioned the
. laboratory of the Government
"+ chemist to undertake a scien-
..tiflc assessment, which is unde
wav.” .
—.Continued Mrs. Thatcher: “1
understand that, so far, those
tests have pot reproduced the
result obtained by the indepen-
detit researcher who proposed a
\.iik.with fire resistant chemic-

She added that the Govern-
maent 1d consider wheth
it would be right to issue

warnings in the light of the
scientific assessments now going

1111

?

on .

Afterwards, Mr. Browne said
one of his constituents, Mr.
Peter Mitchell had raised the
aucstion with him al a meeting
and had referred to the research
of another constituent, Mr
Barry Richardson.

Mr. Browne said:  “Mr.
Richardson's researches show
that when a baby's bodv liquids
come into coatact with fire
resistant additives (eg.
antimony trioxide) and pre-
servative additives (e.g. OBPA)
the resulting reaction can, over
a period of time, cause the
growth of a fungus. If this
fupgus is then heated by the
body- temperature of a subse-
quent baby, highly toxic gases
can be given off such as Stibine,
Phosphine and Arsine.”

Mr., Browne added: It
appears, and [ stress the word
cppears from samples provided
by Mr. Mitchell and studied by
Mr., Richardson, that these gascs
were the likely cause of the
majority of cot deaths, current-
Iv about 2000 cach vear in the
United Kingdom.
©- = Obriously, a used mattress
was much more dangerous
because the fungus had time
to grow before being heated by
.subsequent  babies. It was
interesting to note that the inci-
gencv of cot deaths increascd

-~in...winter when  babies are
 heavily wrapped and central
. hieating switched on. The im.

cot death

show that stronger babies were
able to throw open some of
their bedding and escape the
effect of the toxic fumes,

Mr. ‘Browne said: “I realise
that the Government js looking
into the matter, but there is
need for more urgency. I
mayself have friends who have
suffered the trauma of a cot
death and I know the anguish |
that this causes, especially for
the mother.

“In the meantime I think the
Government should issue a
warning to parents advising
them to be careful of second-
hand or previously used cot
mattresses, that may have been
soiled and may comtain the
deadly fungus.”

pEAQ

65008P22
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The British Plastics Federation

JCF/AC S Belgrave Square « London SW1X 8PD
- . 01-235 9483 - Telex 8951528 Plafed G
24 aAugust 1989 . Fax 01-235 8045

Status and publication details of the Laboratory -of the Government Chemist
research into the allegations made by Mr Richardson
t

The BPF has been advised td liaise directly with Dr Raymond Cooke of the LGC
every 2 months (links have dI}eady been established) and it is antlclpated that
the LGC work will take approx1mately 4 months to complete.

It is likely that the research will be described in an article in Chase Bulletin
however, no conclusions will be drawn. Conclusions will only be made available

_to_the DTI's CSU directly and will not be made public. The CSU may well retain

a statement in its files which could, for instance, be used to respond to
Parliamentary questions.

Details of the research may also appear in the-house journal of the LGC,

" published_quarterly. This information is then passed on to the DTI, the

Government Research Establishment and other academic/research bodies.
IE an inaustry has been closely involved in a particular -issue being researched
by the LGC then it is usual for them to be consulted before details of the

report™are finalised. "It is therefore probable that the BPF will have sight of
the LGC's draft report. .

It is the current view of the CSU and Department of-Health that Mr Richards
reports is very much a 'dead-letter' with little, if any, foundation on fact.

Jacky Freer
Group Executive

o5 AN

T60(

N,/
Director - D R"Jones .
A company limited by guarantae
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T0: Harold Clayton € Hydro Polymers

FROM: Roy T. Gottesman

DATE: Apcil 17, 1990 {/PAGES: One plus cover

SUBJECT: Briti;% Report on “Cot Deaths"
/

COMMENTS: Harold:

1 have just learned that therc wac a radio report on NBC by

a Roger Field dealing with the Lancet report on "cot deaths”

and the interpretation that stibene, arsine, etc. liberated

by fungi acting on the fire yetardants in PVC cot mattresses

are suspects in causing these deaths. Today, Pat Toner, V.P.

Technical of SPI, talked with Mr. Field who is now working on

a story on this for the New York Times. In response to Mr.

Field's inquiries, Pat Yoner advised Fields that all wc have

scen is a "lette:r Lo tha Bditor" in Lancet which is lacking

in technical details and that until our technical expcrte have

an _opportunity to review the technical work on which this

report is bagsed, we'd have no comment.

v N
Continued ....... ﬁ

K .
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Wayne Interchange Plaza il » 155 Route 46 West ® Wayne, NJ 07470 ¢ (201) 890-9290
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Mr. Harold Clayton @ Hydro Polymers Page 2
April 17, 19990

Would you pléase gather together copies of all information you

have on this subject and bring them with you to the Brighton
Conference? I1'd greatly appreciate that as it will provide

Pat and me a total package of information for our review.

Also I would look forward to the opportunity of discussing

this with 'you at Brighton. - -

- Thanks in advance for your assistance in this and I look
forward to seeing-you next week. Kindest personal regards.

cc: H. Patrick Toner, SPI -Washington

£E6008LEY
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PVC N¥eRonds
Stuurgroep PVC & Milieu A¥im Qrowp
WQ ad ﬁw\h-wv\vu.j"

PRESS RELEASE

Cot Deaths

As a result of reports concerning a possible connection between cot

mattresses having a 1ining of PVC and cot deaths we make the following
statement:

The first publications concerning the possible connection between flame
retardants made of PVC and cot deaths came out early in 1989 in England,
when a scientific investigator at Penearth Research International

indicated a possible connection between cot death and flame retarding
additives to the PVC lining on cot mattresses.

A publication of the results of research work was rejected by the
British Medical Journal due to insufficient scientific foundation.
Consequently, the British Ministry of Health, Safety and Environment
dismissed the 1ine of reasoning put forward by the researcher. The

British Government 1ikewise saw no reason to take any action regarding
flame retardants used in the industry.

In June 1989 it was however decided that the laboratory of the British
Government should carry out an investigation since it has been
considered that every possible indication, no matter how small, should

be investigated if 1t may help to solve the as yet unexplained problem
of cot deaths.

Up to the present time no indications have been found concerning 2
possible connection. In view of the information now known the Stuurgroep
PVC & Milieu looks forward with confidence to the outcome of the British
investigation. Should however the results not indicate anything positive
or be available within the envisaged 6 weeks the Stuurgroep and the

Dutch government will together decide to carry out their own
investigation.

It need hardly be said that the Stuurgroep PVC & Milieu takes very
serfously reports concerning a possible connecting existing between PVC
and cot deaths. It is of the utmost importance that all possible efforts
be made to solve this mystery! A1l the same it is also very important
that in a matter which involves, understandably, a great deal of emotion
the facts must be relegated™first consideration.

Note for the editor: You may obtain more information from H.J. Moonen,
_chairman of Stuurgroep PVC en Milieu on tel.nc. 020-934844.
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Stuurgroep PVC & Milieu
PERSBERICHT

Wiegedood

Naar aanlelding van berichten over een mogelijk verband tussen
kindermatrasjes wet een FVC bekleding en wiegedood het volgenda:

De eerste publicaties over het mogelijk verband tussen in PVC toegepaste
brandvertragers en wiegadood verschenen begin 1989 in Engeland, waar
een onderzoeker van Penearth Research International een mogelijk verband

aangaf tussen wiegedood en brandvertragende toevoegingen aan de PVC
omhulling van kindermatrasjes.

Een publicatie van de onderzoeksresultaten werd door de British
Hedical Journal geweigerd op grond van te magere wetenschappelijke
onderbouwing. .

Het Engelse Ministerie voor gezondheid en veiligheid en milieu(HSE)
vetwierp vervolgens de door de onderzoeker naar voren gebrachte
argumentatie.

De gepresenteerde onderzoeksresultaten waren dan ook voor de Britse
overheid geen reden om enige mwaatregel te nemen tegen de door de
industrie gebruikte brandvertrage:s.

In juni 1989 werd echter alsnog besloten tot onderzoek door het
laboratorium van de¢ Engelse overheld, daar men terecht van mening vas
dat elke mogelijke sanwijzing, hoe gering ook, die tot de oplossing van

een tot nu toe onverklaarbaar probleem kon leidan in ieder geval
onderzocht diende te worden.

Tot op heden heeft men geen sanwijzingen kunnen vinden voor een mogelijk
verband. '

Gezien de nu bekende gegevens ziet de Stuurgroep PVC & Milieu de uitkomsten
van het in Engeland uitgevoerda onderzoek met vertrouwen tegemoet.

Indien echter de resultaten niet tot een duidelijke conclusie leiden,

of na de nu voorziene ca. 6 weken niet bekend zijn, zal de Stuurgroep,

eventueel samen met de Nederlandse overheid, tot een eigen onderzoek
besluften.

Het spreskt vanzelf dat de Stuurgroep PVC & Milieu berichten over een
mogelijk verband tussen PVC on wiegedood zeer serieus neemt. Het is
buitengewoon belangrijk dat alle mogelijke inspanningen worden verrichc
on het mygterle tot een oplossing te brengen. Het is echter van gtoot
belang dat juist in een zagk waar, begrijpelijkervijs, emoties een grote
rol spelen de feiten een hoofdrol blijven vervullen.

Noot voor de redactie: voor meer informatie kunt U zich wenden tot

2D

H.J. Moonen, voorzitter van de Stuurgroap PVC en Milieu, ‘Sg
Tel. 020. 934844 >
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STRICTLY CONFIDENTIAL

To: Participants in BPF Forum on Cot Mattress Biodetioration

You will recall that at our meeting on 12th June a Task Force was established to
produce a critique of Mr Barry Richardson's study. Initial work has now been
completed and the second draft is attached for your information.

Would you please study the report and, if you feel that there are any questions
still to be ‘addressed or areas which require clarification or revision, please
contact me immediately.

Obviously, as this is such a sensitive issue the report is strictly confidential
to menmber companies involved. Please do not discuss it outside your company.

Also attached are brief notes to a conversation with a representative of the
DTI's Consumer Safety Unit which outline the status and intended publication
details of the Laboratory of the Government Chemist's research.

A meeting of interested parties will be called in approximately U4 weeks to take

stock of the situation. I will be contacting you shortly to establish a
convienent date. '

Jacky Freer

Group Executive — e i
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Director - D R 'Jones
A company limited by guarantee

Regislered in England No. 282883
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COT MATTRESS BIODETERIORATION AND SUDDEN
INFANT DEATH - 2ND DRAFT

Introduction

In early June 198G considerable media coverage focused on the conclusions of
a report entitled 'Cot Mattress Biodeterioration and Sudden Infant Death’
published by Mr B.A. Richardson of Penarth Research International Ltd. This
attempted to demonstrate a link between the use of pPVC materials in cot
mattress and the tragic phenomenon commonly known as 'cot death'. His
report is the subject of detailed investigation by the Laboratory of the
Government Che?ist.

This paper summarises the examination of the report separately carried out
by the manufacturing companies concerned - the PVC resin manufacturers,
additive suppliers and calendered PVC sheet manufacturers - and it
approaches the subject from three principal standpoints:

- analytical chemistry

- microbiology

- medicine

Five principal questions are raised by Mr Richardson's report:

1) What are the constituents of PVC materials used in pPVC cot mattresses?
ii) Can emissions of arsine, phosphine and stibine take place?

iii) Do these emissions actually take place in situ?

iv) If so, are the emissions injurious to health?

v) Is there any link between the emissions and cot death?

What are the constituents of PVC materials used in PVC cot mattresses?

Mr Richardson has not produced any evidence to indicate that he has analysed
the pPVC cot mattress coverings to determine their composition - he has
assumed their composition only from the results of his experiments.

The report states that "all cot PVC contains antimony trioxide and phosphate
plasticisers" (p.4). Whilst it is certainly true that triaryl phosphate is
used up to 12% weight/weight final compound and antimony trioxide
incorporated up to about 1.3% weight/weight final compound they are never
used together in a formulation. Mr Richardson is wrong in his assertion
that 'manufacturers are now using antimony trioxide as a filler pigment at
concentrations well above those used for fire retardancy' (p.lU).

It is also untrue, as Mr Richardson implies (p.4) that 10,10' -
oxybisphenoxyarsine (OBPA) is used as a biocide (p.4) in PVC cot mattress
formulations.

LBOGBLZ



Can emissions of arsine, phosphine and stibine take place?

Mr Richardson's conclusions rest on the role of a particular fungus,
'Scopulariopsis brevicaulis', which he says develops on pPVC cot mattressés
'if adequate moisture and protein are present, perspiration providing these
requirements’. It is this, he says, which liberates arsine, phosphine and
stibine and the strong implication is that he has carried out laboratory
investigations (however vague) (p.5) to verify this (p.4). However, he
presents no evidence of identification of the fungus from samples of
infected mattresses. He claims the fungus has been detected but gives no —
quantitative data about its presence, such as numbers per square millimetre
or amount of hypha per square millimetre.

All experiments to which Mr Richardson refers and from whose results he
bases his conclusions are dated, crude and not specific to the detection of
the gases in question. He gives no information about the time-scale of the
experiments or the particular length of time taken for colour to develop.

His use of silver nitrate test paper to indicate the presence of the
hydrides of phosphine, =arsine and stibine is very crude. Silver nitrate
only provides a qualitative means of detecting the presence of hydrides.
Hydroger sulphate, ammonia™@r hydrogen chloride-(whose absence would have to
be positively ascertained) can also discolour silver nitrate and, in
addition, this paper naturally turns black in the atmosphere over time
anyway.

“Mr Richardson does not scientifically prove the absence of potential

interfering substances (for which credible sources in his experiments exist)
and in addition has no adequate controls in his experiment which could
address the following important points:

- ;Eét_hgppens with fungl growing on the medium with no added PVC?

- “what pappehs with the indicator -strip incubated over uninoculated
medium?

- what happens with the indicator strip incubated with infected and
sterile PVC alone in the absence of a growth medium and added fungus?

These controls are particularly important sincerne of the references cited,
32, indicates that the organism can release arsine from laboratory media.

His results therefore may just be artefacts of his methodology.

Do these emissions actually take place?

Mr Richardson’'s investigations were carried out in a laboratory where the
fungus was developed under optimal conditions for its growth. They do not
show that these gases could be produced 'in vivo'. The temperature under a
baby in a cot would be at about 37°C, possibly higher in situations where
bed clothes act as insulation. It is not established that the fungus will
grow or remain metabolically active at such a temperature as many fungi will
not grow at 37°C.

Are the emissions injurious to health?

The quantities of gases generated in cots under normal conditions are likely
to be extremely small and uninjurious to health (Mr. Richardson did not
measure these). Mattresses currently manufactured have holes cut into the
foam at the head end to facilitate a child's breathing and in these
cirumstances, if phosphine, arsine and stibine were generated in the way
described by Mr Richardson, they would be well diluted in air. This is
graphically illustrated by the following example:

86008FZ2



If we assume that the densest of the three gases, stibine, was present at
the extraordinarily high level of 1000 ppm even then the density of the
air/stibine mixture would only be 1.003 compared to air's density of 1.
Such a difference is trivial and the stibine would rapidly disperse in
normal air movements such as convection currents. Lethal concentrations
cannot accumulate.

Is there a link between the emissions and cot death? -

Mr Richardson's report only remains a hypothesis.

The statistical information he cites on the incidence of cot deaths (pp1-2)
is not based on authoritative source material. Some fundamental weaknesses
are illustrated by the following:

- his statement that most cot deaths occur at week-ends is not totally
corroboratgd as several studies do not demonstrate a correlation.

- he does not mention that the incidence in the USA is equivalent to that
of Australia and the UK.

- the lower incidence of cot deaths in Scandinavia is probably due to
their higher level of health education and social conditions.

- the rate for Hong Kong of 0.3 per 1000 is likely to be due to the
over-crowded conditions in which large families live, producing a
greater awareness of subtle changes in a baby's condition.

- statistics on this subject are notoriously inadequate. This is due to
the lack of a post-mortem and death certification, a post mortem being
essential to produce a diagnosis of cot death. Statistics are probably
at their weakest in Russia, China and India where Mr Richardson quotes
a low incidence of cot death (p1).

One would expect a post-mortem to indicate the presence of toxins in a
childs body and Mr Richardsonf's argument around this is spurions.

Authoritative organisations and close students of cot deaths, such as the
Foundation for the Study of Infant Death, believe that there has been no
increase in cot deaths and that cot deaths occured in antiquity.

It is additionally, a well known fact that babies who die from 'cot death'
do not necessarily die in a cot and are known to die even when in the arms
of their parents..

Although there is probably no one single cause of cot death, perhaps one
possible contributory factor in its cause relates to the sleeping patterns
of babies. Two-thirds of cot deaths take place during the first six months
of life. A baby has a deep sleep pattern in this phase, which then changes.

We conclude that there is no direct evidence of an association between
gaseous intoxication and sudden infant death.

6600822
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Status and publication details of the Laboratory of the Government Chemist
research into the allegations made by Mr Richardson
|

The BPF has been advised to liaise directly with Dr Raymond Cooke of the LGC
every 2 months (links have already been established) and it is anticipated that
the LGC work will take approximately 4 months to complete.

It is likely that the research will be described in an article in Chase Bulletin
however, no conclusions will be drawn. Conclusions will only be made available
to the DTI's CSU directly and will not be made public. The CSU may well retain
a statement in its files which could, for instance, be used to respond to
Parliamentary questions.

Details of the research may also appear in the house journal of the LGC,
published quarterly. This information is then passed on to the DTI, the
Government Research Establishment and other academic/research bodies.

If an industry has been closely involved in a particular issue being researched
by the LGC then it is usual for them to be consulted before details of the
report are finalised. It is therefore probable that the BPF will have sight of
the LGC's draft report.

It is the current view of the CSU and Department of Health that Mr Richards
reports is very much a 'dead-letter' with little, if any, foundation on fact.

Jacky Freer
Group Executive

)
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Director - D R"Jones
A company limited by guarantee
Registered in England No. 282883
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Chatty Di
opens
anti-drug
centre

by Peter Woolrich

PRINCESS Diana opened
a drug rehabilitation
centre In Hackney today.

Hundreds of onlookers
cheered as the princess ar-
rlved at the Lorne House
centre In the Lower Clap-
ton Road.

Wearing an aquamarine
suit with a trendy high-cut
Jacket, she spent an hour
touring the purpose-bullt
unlt and talking to care ex-
perts.

As the Princess lelt she
surprised security men by
going over to the crowds to
shake hands, and chatting
with Salvation Army work-
ers next door.

Lornc Ilousc Is the [irst
centre of Its kind to pro-
vide a unifled approach for
18-to-25-year-olds with
combined problems of al-
cohol and drug depen-
dence.

After her chat over a gar-
den fence with the Salva-
tlon Army workers, the
Princess moved on to ac-
cept dozens of bouquets
from exclted schoolchil-
dren.

She blushed as onc older
girl told her that she
looked “ahsolutely gor-

FY

)

Y.

LOWERS: Princess Diana, her arms filled with bouquets from
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Toxic gas
theory on
cot deaths

'THE mystery cot death

syndrome may be caused
by babies breathing toxic
gases generated from
PVC mattress coverings,
scientists now believe.

A team of researchers
have come up with the ex-
planation for sudden infant
death syndrome, which kills
2000 babies each year in Bri-
tain.

The dlscovery was an-
nounced today by Guernsey-
based Penarth Research In-
ternational. But Britain’s
leading research body into
the problem, The Founda-
tion for the Study of Infant
Deaths, condemned it be-
cause it was “only an un-
proven hypothesis”.

“We have been inundated
with calls from worried par-
ents,” a spokeswoman said.

Penarth claim that mat-
tresses tested included
those only half covered with
PVC. It was found that they
were likely to harbour fungi
which were capable of giv-
ing off gases like arsenic
trichloride when they re-
acted with the plasticisers
used to make PVC flexiblile.

The company believed
that the usual circum-

by Alan Massam

ing by gas heavier than air
accumulating in bedding.
Infants usually died face
down when they were
heavily wrapped against the
cold.

Deaths often occurred on
mattresses which were not
new and in which fungi or-
ganisms could have become
established.

Mattresses supplied by
parents who had recently
lost babies were contami-
nated with the fungus sco-
pulariopsis brevicaulis, par-
ticularly in stitching.

The researchers also con-
sidered that foam coverings
of the top hall of mattresses
supported fungal infections
which could provoke saller-
gic reactions.

The Foundatlon for the
Study of Infant Deasaths
stressed that epldemiologi-
cal evidence did not support
the Penarth claims because
cot deaths occurred long be-
fore PVC was used on mat-
tresses.

The Penarth research is
supported by Dr Peter Flem-
ing of Bristol Maternity

geous”, and asked the prin.  SAYING IT WIT. stances of sudden cotdeaths  Hospital’'s Department of
cess to say hello to Charles.  schoolchildreninl ckney today Picture: ALISON McDOUGALL | were consistent with poison-  Child Health.
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The 8ritish Plastics Federation
§ Belgrave Square * London SW1X8P0
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resqarch report that has been produced which 1inks the

{ncidence of Sudden Infant Dasth Syndrome (“co?

deaths®) with certain additivesiapplied to PYC uted in
the manyreceura of children'y badaing.

The 8PF is obviously concerned and has requested in

independent assesament of the report’s findings as well

3¢ obtaining tts own sxperts’ epinfen,

After fnitia) reading, the report appears not to

involve PVC directly with thase tragedies.

An {mmadista appraten) of the mater{als used i¢ being
carried out with the manufecturers,

In the meantime concarned parents should follow the
quite normal hyglene procaduras when dealing with

infants and (f {n any doubt seek medicsl advics.

For mors informstiont

PRilip Law

g 3“'" Plastics Federation
tlgrave § u;rc

London SW1X

£n lcnd

¢ (01) 235 9483
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Director - D R Jones
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cot deaths
dismissed

By Pearce Wright
Science Editor

A theory that cot deaths arc
linked to poisonous fumcs
released from PVC plastic cot
mattresses has been widely
dismissed by experts.

The Department of Health
says there is “no adequate
validation™ for the idea, which
has caused alarm among
many parents.

The scientific adv:sory co-

mmittee to the Foundation for
the Study of Infant Deaths,
which has spent £4 million in
the past 17 years on research,
says the hypothesis contra-
dlcts the findings of painstak-
!mg investigations into factors
that may trigger the deaths.
IThe British Medical Journal
also rejected the theory.
; Dr John Grange, consultant
]bactcnolog:st at the Brompton
Hospual west London, ssid in
‘a devastating assessment of
Ithe report for The Times,
'whnch was circulated this
'week, that more detailed stud-
:ics were needed to provide a
‘more definitive answer.

The controversy centres on
the details of a report by Mr
Barry Richardson, director of
a scientific consultancy scr-
vice, which describes the lab-
oratory experiments on which
the suggestions sabout cot
deaths are

Dr Grange described the ex-
perimental methods as “using
crude equipment, lacking an
obvious control experiment
that would reveal flaws and
irrelevant as a representation
of a cot mattress”™.

Mr Richardson maintains
that a particular type of micro-

| organism common in homes

can react with traces of chemi-
cais used in the manufacture
of PVC to generate poisonous
fumes.

A key to the process is
mattresses must also have a
protein content on which the
micro-organisms thrive.

The laboratory cxpcnments
involved placing strips ‘of PYC
and organisms on a rich
nutrient mixture of soya flour
and malt. Dr Grange said that
that bore no relation to mat-
tress conditions and traces of
protein it might contain.

Moreover, advanced in-
struments wouid be needed 1o
identify the type and amount
of gases generated. The report
contains no figures of the
quantity of gases which came
from heating those cultures.

Dr Grange said they could
have been generated from the
nutrient mixture rather than
the PVC. He suggested that
Mr Richardson had con-
ducted for the best of motives
a completely irrelevant

12th June 1989
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HARALD FUCHS:

PVC mattresses could be the cause of cot deaths, according
i

to a British research company. Penarth Research Laboratory

tested twenty one mattresses, including some from Shropshire,
on which-cot deaths occurred.  Jonathan Beale asked the Tech-
nical Director of the company, Barry Richardson, what his
investigations had revealed.

BARRY RICHARDSON:

Our research was partldf a programme of investigating
deterioration of PVC fabric and we became aware that a particular
furigus might infect fabrie énd might -attack some of the additives

" .that are commonly put into the fabric.as preservatives and fire
retardents (sic). And this fungus would then cause toxic gases
to be produced from the fabric.

JONATHAN BEALE:

So what would actually happen to the baby then’lying on
the bed?

B.R:

Well in the case of the cot mattresses investigations that
we did we found that the infection is always naturally present
-underneath the baby. It develops after a few months. The...
depending upon how long a baby is left on the mattresses actually,
and it only develops just beneath the baby where the mattress
is warm and moist from perspiration. The gas, we find, is
always produced from the in...from infected mattresses. Every-
one that we have examined is producing this gas when we
incubate it. That means we put it in conditions that are
similar to cot conditions. The gas is producéd, the main one
is called dibean* and it's exceedingly toxic., A thousand times
more toxic than carbon monoxide. So I'm afraid I'm not talking
about anything that is mildly toxic or anything like that.
We're talking about one of the most toxic gases we know. What
we actually have is the babies who are dying are generally
sleeping apparently in the face down position,' and they're
generally gquite heavily wrapped during cool weather.

" J.B:
(Phrase inaudible)...to the incidence of cot death,

particularly in relation to Shropshire?
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When deaths have occurred some of the coroners offices
who have heard of our work have asked the pareﬁts whether they
could provide us with the mattresses on which the infants were

.|1ying. We've received mattresses, including mattresses from
Shrgopshire. —

< —_

J.B: N

What's your reaction to people who've actually disclaimed
this theory? For ‘example, the Foundation for the Study of

Infant Deaths.says that your work is' unproven., What's your
reaction to that? :

. B.R:

The work that I have done on the'generation of the gas
from plastic is quite fiimly'proven. What is unproven is the
significance that this work may have, or this poisoning may have
in relation to actual dot deaths. That's not my job. I'm
afraid the medical people must take my work into acc;unt and
see whether it doés relate to the cot deaths that they're

_iﬁVéstigaﬁ}ng. ) ’ .

J.B: ~ : -

What precautions cam parents take?

B.R: -

Well I think in the long term, of course, parents will have

to replace mattresses with safe mattresses. There's no objectioni

to PVC, I'must emphasise that. The problem lies with the
additives that are used in current PVC. So obviously the
mattress manufacturers will producing safe mattresses I imagine
guite shorfly.

H.F:

Barry Richardson of Penarth Research Laboratory talking
about his investigations into cot deaths.
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COT MATTRESS BIODETERIORATION
AND
SUDDEN INFANT DEATH

Barry A. Richsrdson -

__ Introduction

Sudden infant death; commonly described as cot death, accounts for & significant
proportion of postneonstal mortalities, usually involving infanis which gre not
observably 111 prior _to death. The causes remain unexplained despite extensive
research.—many recent studies- concentrating on atatistical interpretations of
the circumstances of death as obvious explanations seem to have been
eliminatad,

It has been generally astablished that sudden infent death syndrome 18 the
commonest cause of ~desth betwean 1 and 12 months, and sccounts for about 2
deatha per 1,000 live births in the United Kingdom, 2 to 4 per 1,000 generally
i western countries, and about & per 1,000 in New Zealend, but only about 0.3
per 1,000 in Hong Kong, and very low incidence in Rusels, China, India and

- Africa, and aemongst infants of African_or ~Aeian origin in Englend eand

Wales (152,3,4,5,6). The vary- high death rate in New Zealand is dua to
exceptional Tates of about 11.5 per 1,000 amongst Maori infents, tha rate for
Ceucasian infante ot -asbout 1.6 per 1,000 being lower then most weetern
countries (7). Deaths occur unexpectedly during sleap, 80% of the deaths
affecting infents batween ! and 5 months. Thaere are proportionally more deaths
in the winter and more st weakends, with boys mora at risk in countries where
high death rates occur. The riak-is higher with praemature births at low birth
weights, twins, emoking mothers, unemployed fathers, single mothers and poor
housing conditions, perhaps bacause all these factors tend to result in infants
with lower weights than normal for their age, Deaths somatimes follow
observations of genersl malaise when infents have digestive digorders, refusae to
feed or ara difficult to weke.

Recent hypotheses have concentrated on the upper respiratory tract. It has been
noted that there hes besen a threefold incresse in sudden infant deathe in Tha
Netherlends from 0.46 per 1,000 for 1969-7! to about 1.31 per 1,000 since
1878(8). The obvious explanation for this increese is that sudden infant death
syndrome i{s. now recognised statistically, but this incresse has been attributed
instesd tc the gaenaeral adoption of & prone or face-down sleeping position
following recommendstions that it was prefersble at a pssdiatric conference in
1871, It has been suggested that sleeping in the prone poeition presents more
risk of obstruction of the upper respiratory tract(S8,10). Virel end bacterisl
Infections have alsc been reported, and may be associated with the prone
sleaping poaition ¢11,12), In a recent raview it was pointed out that sleeping
in the eupine position may avoid these problems but create others(i3). It has
also been auggestaed that the prone position might result in hyperthermia a8 the
face is the most importsnt cooling surface and temperature control alement,
particulerly in infants protected in the winter by extra coverings (14,15,
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Another possibility with heasvy bed coverings and cots with high imparmeable
sides is that the infant is affected by accumulations of an heavier-than-air
gas, the prone positicn eggravating expoeure. The most obvious gss lis carbon
dioxide generated by the infant itself. High cerbon dioxide concentrations
would normelly stimulste hyperventilation, although infants at risk may suffer
longer attacks of apnoea and may not be able to hyperventilate to & sufficient
extent to clasr the sccumulating ges from a cot and bedclothes reservoir((g,17>
In such circumstances the carbon dioxide would be converted eventually to toxic
carbon monoxide, such & conversion parhaps explaining why sudden infant deaths
are particularly agsociated with week-ends when an infesnt may remain unchecked
in the cot for a longer period(6).- Carbon monoxide poisoning hee not baeen
reportad and is unlikely as this gas is lighter than air and likely to disperse,
but such an explanation would be consistent with the slow relesse or formation
of & toxic heavier-thsn-air geas. Recent investigations by Penarth Research
International Limited intoc biodeterioration of the plesticicers in polyvinyl
chloride indicated that threa exiremely toxic hesvier-than-air gasea phoaphine,
sreine and atibine might be generated, and this report therefore considers the
possibility that these toxic gases from mattress covers, cot sides snd nappy
pents might be a cause of sudden infant death,

Phosphine, arsine and stibine

Group V/Vb elements form gaseous trihydrides. Nitrogen trihydride is beet
known ae emmonia, but phosphorus, ersenic and antimony similsrly form phosphine,
arsine and stibine gesss which are 1.17, 2.68 and 4.29 times hemvier than air
reapectively, The threshold limit valuea for phosphine, areine and stibine are
usually quoted me 0.3, 0.05 and O.lppm respectively, about 300, 2000 and 1000
times more toxic than carbon menoxide which has & TLV of 100ppm. All three
geses are colourless. Phosphine has a ‘desd fish' or ‘garlic' odour, arsine is
more distinctly 'garlic’, snd stibine odour i1s usually describad only as ‘'vary
unplessent'; with arsine the garlic odour, which may be asssocisted with the
formation of alkyl compounds, is only detectable at concentrstions well in
excees of the TLV,

Arsine

The typical eymptome of acute arsine poisecning in adulte, which usually develop
betwean 2 and 24 hours after exposure, are headache and dizzinese with generel
weskness and malaiee, followed by thirst, neusesa, vomiting, diarrhoes and
abdominal pain, often with & burning sensation of the faca and chest discomfort
accompanying dyspnea ond pulmonary cedema(i8), Red urine msy develop 4 to 6
houre after exposure. followed by oliguria, anuria and sneemia. Hepatomaegaly
snd jesundice follow after 24 to 48 houre. Polyneuropathy and encephalopathy
have slsc been reported.

Chronic exposure ie usually reported to have a cumulative effect. This is not
strictly correct as arsine i{s eliminated by conversion and excrstion in the
urine, but anaemia ceused by chronic exposure obviously becomes progressively
more severe; at vary low air concentrations poiesoning ie cheracterised by
shortness of breath and general weakness resulting from this sneemis. The mode
of poisoning includes arythrocyte haemolyeis through glutathione reduction which
continues after exposure ceasas, followed by haemorrhasgic hepatitis and
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nephritis with tubular necrosis, Arsine is a dapressant of the centrsl nervous
system, and prolonged exposure may sffect the bone marrow. Exposure to 10ppm
for 1| minute or 3ppn for 30 minutes is sufficlent to cause fatal or severe
toxic reactions, and ippm for long periods can be exceedingly dangerous.

Arsine polsoning is usually diegnosed through acute hsemolitic enmemia with
ghost erythrocytes and incressed plasma haemoglobin. Arsenic in the urine
usually exceede 0.05mg/l in scute poisoning, slthough in chrenic poisoning
continuous elimination usually means that thae arsenic concentrsticn doee not
exceed normal ambient levels. It has long been adviced that ceses of 'toxic
jaundice’' and ‘'haemolytic =neemia' should be investigated for possible arsine
poisoning (18). Mild chronic ersina poieoning may ba easily missed end
attributed to food poiscning(20)

This descripticn of arsine poisoning is based con observations in adults. Young
infants can be expected to be more susceptible because of thair low body weight
but there may be other physiological factorse which may further increcee
susceptibly such as eluggish respiration and blood circulation in deeply

eleeping infente, and which may cause local rather than general anaemia in casses
of acute poiscning.

Phosphine and stibine

Phosphorus trihydride or phosphine snd antimony trihydride or stibine ere not as
well known as areine, but they sre exceedingly poisonous heavier-than-air gasges
with the aame mode of action end symptome as arsine. The msin differences are
essociated only with differences in density snd toxicity.

Phosphine, sreine and &tibine from plasticisad polyvinyl chloride

Phosphine, areina end stibine can be generated by bicdeterioration of organic
and inorganic phosphorus, arsenic and antimony compounds; alkyl compounds msy
also be produced which sre also exceedingly toxic gaces. Scopulariopsis fungi
are usually involved but Paecilomyces species and some wood destroying fungi
such as Lentinus squamosus and wome bacteria can aleo act in this way(32-52).
Published reports refer only to sreine generation but phosphine and stibine can
be similarly formed. Micro-orgsnisms can only converi phosphorus, arsenic snd
antimony compounds to hydrides if an adequate nutrient source is also available
which will previde the necessary energy.

Scopulariopsis brevicsulls, aleo known as Penicillium brevicaule, is the fungus
species which is most frequently reported as genersting arsine in this way in
domestic eituations. It 1s usuaslly described ss protein tolerant but 1t is
actually protein dependent, end was usually identified in the past on eilk, a
protein fibre. Several classical cases of srsine polsoning have been attributed
to this fungus causing bilodeterioration of old wallpaper printed with Scheala's
green or Feris green arsenical pigments, Napoleon's death and a mystery illness
suffered a few years ago by the US Ambaessdress to Italy have both been
attributed to chronic ersine poisoning caused in this way, end this could be en
explanation for some of the unexplained sudden infant desths reported in the
19th century. Although this fungus is usually sesociated in reference books
with biodeterioration of eilk, it sctually occurs in normal domaatic air and will
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develop on any sultable protein source, such as wool in carpets on damp floors
or clothing stored in damp wardrobes, as well as on lesther (53-58).

Sc:pulariopsis brevicaulis cen develop on polyvinyl chloride cot mattress _

coverings if adequate moisture and protein are present, perspiration usually
providing these requirements. Other fungi and bacteria can detaricrate PVC
plasticisers, particUlarly Aspergillus niger which csuses grey discolouration and
Streptomyces rubrireticull which csuees bright pink staining; these organiems
hsve no toxic affect but their presence indicstas that conditions are suitsble
for the -developmaent of 5 brevicaulis snd other organisms thst can genersts
pheosphine, arcine snd stibine<23,24,25,26,27,31)

The areanic source In— plasticiead PVC is usually 10,10'-oxybisphenoxyereine
(OBPA), & biocide that —is incorporated to prevent biodeterioration_of the
plasticieer in tentege and—similar PVC febric exposed to the westher, although
1t 13 wlso sometimess usad—in PVC furniture coveringe for hospitals aa a
sanitizing agent. OBPA will control most organisms &t normal biocidal use
concentrations but it {s elightly volstile and it is also degraded by ultre-
violat light, concentretinns typically decressing progressively until colonisation
by arsenic-resietant crganiame euch as §. brevicsulis becomaes poesibla.

The antimony sourca i{s usually sntimony trioxide, a whita pigment which is
‘added to PVC to improve fire retardency es it scts with the chlorine in the PVC
as a flame suppresesnt by formetion of entimony chlorides, but 1t appears thet
some manufecturers ere now using antimeny trioxide ss a filler pigment at
concantrations wall above those required for fire retardency. Antimony trioxide
is ot significantly biocidal and stibine can be generated if conditione sre
otherwiss suitable for microbial davelopment. Tha phosphorus source is usually
& phosphate plasticiser, used in praference to phthalste and similsr campounds
when fire -reterdency-is requirad. Regulations introduced in the United Kingdom
in March 1989 require PVC for nursery purpogses to be fire retardent end this
mesns that all cot PVC contsinse—aniimony trioxide end phosphste plasticisers;
this {8 sn unfortunate response to fire risk 8s fire rarely initiates in PVC
items, and fire retsrdent PVC heatad by-fire from snother source will genernto
much more toxic smoke than ordinary PVC,

Investigations

Phosphine, ereine and stibine generstion by Scopulariopsis brevicaulis cen be
demonstrated in the laberatory. This fungus 1s protein dependent and will not
develop strongly in the abeence of & protein nutrient source. A convenient
culture medium can be prapared by stirring 5% soya flour into 5% melt agar,
although the soya flour con be replaced by other nitrogen sources such as
ammonium citrata. Incubation should be at about 23°C, If e phosphorus, arsenic
or sntimony source s sdded to the medium or ss a patch of material such as
impregnated filter paper or fabric, generation of phosphine, arsine or setibine
will occur. These geses are reducing agents end can be detected by darkening
of silver nitrate; phosphine initially forms & lemon yellow complex, and ersina
and stibine form brown complexes before black silver deposits are formed at
higher concentrations. If greater sensitivity {s required the culture air can be
circulsted through silver diethyldithiocarbamate resgent, producing & brown or
orsnge colour for phosphine and red colours for ersina and stibine(21),
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Mercuric chloride or bromide will react with ersine to produce yellow to red
conplexes, depending on concentration, but phosphinae and stibine do not produce
coloured producte with these reagents. The most cenvenlent method of datection
of these gases from Petri dish cultures is to use two small strips of detection — .
paper tucked over the aedge of each dish after the growth has bacome strongly
establiched, 2 silver nitrate pesper which will turn initially vyellow with
phosphine snd brown with arsine or stibine and eventuelly black with all three
gases, snd a- mercuric chloride or bromide peper which will turn yellow or red if
srsine is present. Silver nitrate paper is prepared by soaking filter paper in
a 5% aqueous asclution and mercuric chloride or’ bromide paper is prepsred by
soeking filter paper in a 5% elecohol solution.

PVC is often naturally infected and detericrated by orgaenisms, particularly
Aspergillue niger end Sitreptomyces rubrireticull, end laberstory experiments
have demonsetrated that theése infections can develop if the arsenical biocide
OBPA 1is present at an inadequate concentration sand -even if antimony trioxide is
present at high concentrations, provided that s suitable nutrient source is
sveilable externally or within the FVC as plasticiaer, It has also been
demonstirated in laboratory experiments that the fungus Scopulariopais
_brevicsulis can develop on the same PVC samples in similar conditions, a high
protein nutrient source being neceseary, a soya/malt agar medium being the most

convanient way to introduce en externsl protein source in routine leborstory
- experiments. .

Expoeing small disce of PVC fabric to S5 breviceulls Petri dish cultures on
soya/malt ager with silver nitrate and mercuric chloride paper detection is a
_ eimple means for chacking whether semples contain phosphorus, arsenic or
antimony eources which might cause- toxic hydride ges generstion under
appropriate biodetericration conditions. Checking PVC involvad in eudden infant
desth to “coenfirm whether toxic gos generation wae probsble can involve a

similer technique but without inoculation, relying upon the nstural infection on
the fabric. -

Initial cot investigations were on PVC fabric from a new mattress which did not
contain eny biocide, eccording to the manufscturer. Samples were inoculated
with S, breviceulis end generated gas gave a brown colour with eilver nitraie
end a faint yellow colour with mercuric chloride, indicating s reducing gas,
probably stibine from antimony trioxide, with some arsine, probably from thae
arsenic conteminstion that is usually present in antimony trioxida. A doctor
who hed lost an infent then provided the mattress on which it had died. The
matiress was a Viaivent carry cot type mattress comprising foam with the lower
two-thirde covered with PVC end the upper third covered only with & net. The
mattress had been ueed for a previous iInfant but was in excellent cleen
condition, The PVC fabric was eampled and placed on soya/malt plates, producing
the normal Penicillium, Aspergillus end other fungal cultures that are normal
from domestic articles, but heavy growth of Scopuleriopsis brevicaulis also
developed, genersting gas causing brown or black colouration with silver nitrate
but no detectable colouration with mercuric chloride, probably stibine from
sntimony trioxide. Fosm wee sampled under the nat, that ie under the head of
the infent, giving heavy S. brevfcaulis infection but no colour change with
silvar nitrate; seversl other micro-organieme were aleo found on the foan,
including Streptomyces rubrireticul! which is & pink staining organism which {s
oftan associsted with deteriorstion of plasticised PVC,
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The 14nitisl investigations included 2! mattresses from esudden infent death
incidents, including one cotton covered mattress but all others invelving PVC
and some with exposed fosm araas covered cnly by net. All FVC covers were
infected with S brevicaulis which was particularly heavy st stitching, although
also always present in the PVC covering immedistely benesth the infant; sall
samples infected with S. brevicsulis elso generated gas which csused brown or
black colouration with silver nitrate, probably stibine from sntimony trioxida.
Eome samples wera also infected by S. rubrireticull, although thae charactaristic
pink stain was not eslweys vieible; in one case on a mattress only 2 yaars old
the pink stain had claeerly formed under the infant and followed the body shape.
Foam samples from areas covered only by nat were hesvily infacted with a
nunber of fungi, including S brevicaulis slthough gas generation was not
detacted; the foam does not contain suitable gources of phosphorus, srsenic or
antimony, It was observed that soma of the fungi on the fosm produce spores
which are well known as csuses of sllergic reactions and which might cause
fatal asthmatic attacks in sensitized infents¢53,57,58-64).

Discussion

Phosphine, sreine or stibine gas generstion through blodetericration of plastiser
in polyvinyl chloride fabric is a possible explanation for sudden infant death,
particularly if infants sre in closed cote or heavily wrapped. Toxic peisoning
in this way is consistent with the reported circumstences of sudden infant
death syndrome, A prone aleaping position, heavy coverings in cool westher, and
longer undisturbed periods in the cot at week-ends all incresse the riek of
chronic poisoning frem a haeavier—-than-air gae. The {ncreasing incidence over
the last 20 to 30 years 1is consistent with tha increasing use of plasticised
PVC iIn nureery products, and significently lower incidence in some countriaes
such as Russia mey be associated with lack of use of PVC products in this way.
The frequently reported malaise, digestive disorders end ancrexia prior to desth
ere consietent with chronic polsoning; it might be expected that some derkening
of tha urine would be reported in such circumstances but it 18 possible that
death occurs before it develops. The riek ie least with new cots and
nattresses as they sre less likely to be supporting infection,

The symptoms of phosphine, arsine and stibine poisoning have been generally
reported for adults with the cautions that poisoning is not easily suspacted or
disgnosed(18,19). Infsnts are more susceptible because of their lower body
weight; in an sccident on the Thermopylia, a ship carrying grain fumigated with
phoephina, 29 crew and 2 children were affected but it wse a child that died
@2 Infents with low birth weighte might be expected ito be particulerly
susceptible, whataevaer the cause of their low birth weight, because of their
lower waight in relation to age during subsequant development, The high
incidence at lese than {2 months is probably associsted with low body weight
coupled with minimal ventilation dus to lack of body disturbanca during sleep,
but the peak incidance batween 1 and 5 months might ba associsted with
physiological blood or respirstion featuraa associated with that age group.

Hydride formation by micro-organieme is well known. Sulphste reducing bacteria
such o8 Desulfovibriz species can convert sulphates to sulphur dihydride, more
commonly known as hydrogen sulphide, but only usually in anasrcbic conditions in
which the bactarie utilises sulphate as a source of oxygen; hydrogen aulphide is
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generated in faaeces in this way. Nitrogen trihydride or emmonis can ba
generated from nitrogen sources such as nitrates and urea by a variety of
bactaria such as Thiodacillus denitrificans, some scting in aerobic situstions;
emmonia is generated In this wsy from urina soilage of nappies and clothing,
Some bacteria are capsble of converting suitable arsenic sources into the
trihydride arsine(28,29,30). In all cases these bacteria also require & suitable
nutrient carbon source. Fungil can also generste phosphine, ersine end etibine,
Pascilomyces and particularly Scopulariopsis speclas being the most likely ceusa
in domestic nursary situations in which the protein-dependent S breviceulis is
likely to be present aa an infection of damp wool carpeting or clothing,
Infection of plasticised PVC {8 apparently dependent on perspiretion end
develops mainly on the ares immedistely beneath the infent, infection being
followed by toxic gass generation if suitable sources of phosphorus, ereenic or
antimony era present; stibine formed from antimony trioxide seems to be the
most commonly generated gas. The risk of infaction on PVC iIn this way s
highar on older materislgs which are more likely to be affected by established
infections, although an infection will only generate significant amounts of gas
when it 1a particularly active, perhaps not until several weeke aftar thae
mattress is first used.

Vented mattrasses in which the foam at the hesd end is covered only with a
net support massiva mixed fungal Infections which produce spores which can

cause allergic reactions, iIncluding eavere asthmatic attacks in sensitized
infants.

Conclusions

Phosphine, arsine and stibine gas gensration through biledeterioration of
plasticiged PVC is & poesible cause of sudden infant desth. Infants are more
susceptible then adults becasuse of their low body weight which makes it easier
to sccumulata a lethal dose and particulsrly 4f sleeping in the prone position
with the face close to the gas accumulating on the mattress. Poisoning is
difficult to detect as the phosphorus, arsenic or antimony introduced into the

body through phosphine, arsine or stibine poisoning would not increase lavels
beyond normal ranges.

Investigations should involve incubation of samples of PVC matiress coverings
at about 23°C on high protein agar plates, such ae 5% malt agar with thae
addition of 5% soya flour. Positive identification of orgenismse is not
essential, but it is necessary to confirm whaether an infection is present which
may ba genereting phosphine, arsine or stibine, most conveniantly by incubating
the samples on Paetri dish plates with eilver nitrate end mercuric chloride or
bromide test paper strips tucked over the aedga of each dish when an active
infection has developedisilver nitrate paper changes inftially to yellow with
phosphine and brown fer earsina snd stibine, and subsequently to black with all

three geases, araine also causing yellow or red colouration of mercuric chloride
or bromide papar.

It should be appraciated that heavy fungal infaections on exposed foam in vented

matiressee may produce aporeas that can cause allergic raactions, including
severe aathmatic attacks in sensitized infants.
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Recommendations

Sudden infsnt death investigators should recognise phosphine, sreine and stibine_
poisoning from PVC biodeterioration, and esthmatic reactions to fungal spores,
as possible causes of death, PVC mattress coveringe should be checked for
fungsl 4nfections —&nd gas generstion, and exposed foam eand porous mattrass
fabrics should be checked for fungal infections. -

PVC used in mattress ccverings, cot sides and nappy covers should be resistant
to fungal and bacterisl infegtions. Reeistance can be achieved most reliably
snd permanently by using resistent plasticisers, rather than by adding biocides.
Components contaeining —phosphorus, arsenic end antimony must not be used; the
present limits for arsentc end entimony {n British Standard BS {877:Part 10:1582
Domestic bedding;—Pert 6~ Specificatiori for mattresses for children's cols,
perampulators and similar domestic articles are too high and there are no limits
for phosphorus.

Exposed foam mattresses shauld not be used.

~ Temporary protection against gas and epere generation can be schieved by
wrapping mattresses in clesr polythene shaet, secured on the underside using
“eadhesive tepe. Cerry cot matiresses can be replaced with a folded large sheet.
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will be exammed

By Our Health Services Stafl
Health officials are “taking seri-

T ously™ a theory that some cot
deaths may be caused by PVCin
e mattresses emitting heavier-

than-air noxious gases.’
The Department of Hezl(h

" . said yesterday that the claim, by
N .3 Guernsey rescarch. company,

} would be evaluated scientifi- ~
cally, but 2’ spokesman added:

“Currerit thinking is that cot
p— THE mystery cotdeath deaths are due to more than one

syndrome may be caused b)’ Alan Massam- - . . ciause and the possible explana- -
by babies breathing toxic .tion that has been put !orw:rd is
gases generated from ing by gas heavier than alr J"!""f’lyerW$SIblltf¥

PVC mattress coverings, sccumulatin
. g in beddin
sclentists now believe. Infants usually died hc‘:
A team of researchers—down when they were
have come up with the ex- twavily wrapped against the
planation for sudden infant cold
death syndrome, which kills - -

" Deaths o(un occu.rred on
2000 bables each year in Bri-  m,teresses which were not -

m;h o new and In which fungi or. - .
e discovery was an- anisms could have become . . . )
nounced today by Guernsey- - gsubu.ﬁhed. - S;Io.ug::gsls c}}minmei’\'rertg :
based Penarth Research In- Mattresses supplled by =N/ year. They are nElhe more dis-.
ternational. But Britaln's ourents who had recently Xressing for béing shrouded in such-
- leading research body Into  joct babies were contami. Tmystery. . s
the problem, The Founda: naleq with ibe fungus sco- . Researchers are not sure whether
 Hon for the Study of Infant  pyipEpsis brevicauils, par. " they stem.trom one cause or man
- f:‘"'"n c:,’"d";‘:)“-:: :; ticularly in stitching. .All of which does nothing to re:ssu.rye
—_— . pr:::n hy'p;-:hesu y The researchers also con- - millions of anxious mothers. .
~We have been inundated— sidered that.loam coverings Moreover the mystery helps create .
with calls from worried par. O the top hall of mattresses suspicion . in the. minds .of outsid-
- ents X spokeswoman sald,  3Upported lungad infections ers — thus increasing ;the ‘agony—of
d pox which could provoke aller. the grieving parems PP
Penarth claim that mat. fic resctions. - - Por these-reasons the’ préspect of
tresses tested included The Foundsation (Or the - major breakthrough Into the cause of

those only half covered with- - Study of Infant Deaths- cot death is
PVC. It was found that they" -stressed that epidemiolog: -

-matter for rejoicing. If
the ‘researchiteam’ on. the. Channel -

were likely to harbour fungl  ¢a| evidence did not support ¢ 1 '
¢ slands really has come up with the
which were capable of glv- ¢y, Penarth claims becausa— answer, the; will © d .
ing off gases like arsenic  cot deaths occurred long be. . thanks Y
trichioride when they re-  (ore PVC was used on mat. - e
—— acled with the plasticisers ™ (regges. s "

u"d to make PVC Oexibile. The Penarth research Is ~

s
‘ The company ‘believed - supported by Dr Peter Flerm.

_ "“’- the . usual clrcum-_. ing of Bristol, Maternity _

- stances of suddencotdeaths  Hospital's Department ol
- ;were consistent with poison- Cbl.ld Health. . .. 4 e,

COT DEATH h ‘one of- !.h:'mon 3
" traumatic ‘tragedies that'.a - yo\mg
_lamily can suffer, The distress
shock can: be 30 devastating :th
some parents have been drlve .
mmit suicide as s result.y-

arth

.Tévealed yesterday, suggests cat death.vic.
umx may be being literally gassed by thelr
“‘own cots as fungi, growing on-PVC-clad mat.
tresses, giva off Loxic fumes. The fungl can-
" not be led by ordinary disinfectant and wre
paturally present in the home, especially in
woqls. It is a terrible irony that many parents
tbave switched to PVC-covered mattresses 10 .
bn!. other potsible causes of cot desth. -
Cot death still remains-an enlgmc. Dr El

ubcth Taylor, senior lecturer in ©
A . ‘community paediatrics at Shel..
— A field University, is one of the
: _foremost researchers in the:
_"Jﬂ““_'_m_ e lield She says: “Cot death is.
probabty due Lo s lot of {actors

BRITISI - sclen!lsls - et T LITTLE David ‘Fellowes used 1o .m.wgh there was 2 siight 'n‘ﬂ
claimed yesterday to - "Risk - ;ﬁ’::.g‘;’:;gf:ﬂ::;;‘fum:? : wake so repularly in the morning .- tion of the lung. - -
have ‘lracked down a “Fle advised pirenls lq ~:thal he was like an slarm clock for “One of the worst u..,,., .n".

‘major - enuse .;of .cot \hrow awny all PYC coyer,
death; which klils more  ¢red maticesses andr,
than 1,000 bables a year. "-"3"‘" theem.: with aié

Researchers Ih ithe folded cotton 3l
Channel Islands hhve dis.
covered A fungus’ which
altacks PVC .imatlress -
covers, miving of( A cock-
tail of dendly gnscs.

.The scientists sald the

‘ainount of polsonous gas © acmﬁi:iu{ 1o -m i
has Increased bLecnuse of I cl . "
chemleats ndded Lo PVC . ., - fthe . pdinls 18
to comply wilth receint | bi ,u nitkhyls scein totlle
{ire Inws, ~ . | In tdee down  positions
Laboratory tests on 217 | where ‘Lhagy ‘are clom o
‘mattresscs on - which | e liberated gas.” i - 4!

able. We've :ot to jook at tvery~
thing. L
~.Cot dum -as anly omchuy "
as & cause of death in ., | -
191l Belfore then, the ly‘ndmme .
was not commonly recombed

; Vulnerability :-

. It is now thought that nboul
.one in 500 babies dle from cot
death..Two thirds.of :thesc .
desths occur in babies of four o -

‘i his parents Su= .nd Guhun e “ Vii-wards I3 the gum.cyvv leeL Sue |
" 2 d aham, 28,
On'June 18 last year ihey over-. mow (S‘t;r;eul;“l: ew baby. duc In
..slept. There had been.mo alarm. aou SoP They're thrilled bul wor- -
clock. Sue went Inlo the RUITETY. i jeq and will have a monitor in the -
Graham was horrified to hesr her o " i ounds If the baby
. scream. “1 couldn't scc David 8l . o tning Is interrupled. The baby
Or3¢ he was under (he covers.” Sue "oy, also sicep In thelr room.
says. “Herwas stiil warm from For more tnformation, tontact:
.- beingunder his qnllL {tried giving & T'u Cot Death reh Appeal. SA
».-him meouth Lo mouth ruu.‘duuonw- ndra Parade, Weston-super:
and massagac: his heart.’ sars . e IR I e 1
Graham. Bul David was desd. £1313) or on their 24 Aowr Actpiine |
“The post mortem sald that (here 08)6-219010. B
wns nolhlng mng with David IOSE!AIY CARPENTER

Research has shown thal 86 per
cent of all cot deaths happen
Dbetween October and March..

r

babies cdicd wers carrled .. The news éeused panic *. -~ The high winter raLes have led . N - pfohlem associated with the ’ (Bléomsbury, £9.99), writer
oul by Penarth Research | hmong parents aftee Mr, . :fesearchers Lo belleve that over.. . afler-effects of a MINOT respirs Deborah Jackson' says thst In
Intcrnational \In" Gucen- | Michardson was Inter-’ beating rruybe .“mo?ro!:::‘ By JANET MENZIES _tory trsct infection.’  ° ;M mg ,“:. ol u‘xe‘ a :by";
secy. . viewed on Radio Feurs.; * ¢ - . Dr Taylor confirms:’ “Breath. . breathing slows from o

wrapped bsbies. Children under - ] around bresths T minute.
ln::t:r:(yl he.:::)l:vol c‘ohv:u . T‘lxl’sig:: - three months oid have dilliculty fo‘gi' mdc‘c‘v\e:l:xou)y "Jﬁfﬂ :;;:n&;nvézr;:&hﬁ: e “And be]tmn' lvopcu\d loul"
hiad " fungnl. Anfoctions | phone linc 1o the Fo :‘m":f‘:"g‘“;::“\‘;:"‘%“::‘m "\ wool: 0, baby's bresthing can be.inter,  months; the time when a baby ls

rupted. Some -of my research changing bruuung patterns, hg

which.were ‘generating . | Uatlon (or the Study o A common daeory ts um the .

researchers came L0 a halt when. to SIDS."

he 1 . Infant Deaths pleadi i suggests this is because of respl- h MOost SUSCEPLidbl
‘.'"3: ::Illrl:\le '-“u reine, for.heip on howI [t nr':a! holdnt At older vietima. . - “W&:Tn’fnm'“ﬂ“' Gon Tout. i ratory Infection. Aliergy has SI«Ptn( next to an sdult can
Uid | tect thel i : Dew resewrch linki thes WeY' &ither rom out- 0 1) > een uonr-mu-ponl- ins

The , sclent{s}s said | oSt thelr bables. Many Py Pt Iying face i $1de, by gasses perbips, or trom e
.- enllers were In tears, : mal-probl T ble yesson” . 7. baby and gn achu\u may alsq
more Investigal on wns downwards *and - swaddied. in‘y-inte problemsi . .. - 1t
needed, but research.: The Deparliment of ',m Lhelr lncr ased vul - Pr Kevin Forsyth.of Lhe lnsu- be - an’ Important - factor. “The
compnny direclor DBarry 7| Mentth promised .an - eovtn b . lute of Child Health In.London, Susceptlble BoriH 'lm‘ln‘wn?‘ '&Nl’ m
llll‘cflmrdson’ was “ahso- :‘&:&3'1-“0‘“ ~ and lng\n the pvc beddlng. ! hes conducted & survey.which A’ new book published tomor-- ents ;9‘:;:’!. ehm e
Shieh.Sreaone of Mhe | SariTriing oV Further sumoort tor ine tne’ he belleves shows respiniony o tytcsts el PSS e e 1o ke e pemt Dreacnd
. €auzes of cob dedth, I '] imnllress covers. R 24 -Pw-&"g;:'.“"ol’f“:':‘"‘;: " research revealed thal many co¢ . -the hlby to sleep in° theirown < -+ Studies quoted in Three In-2
’ ‘ death victims had hed mipor ..bed withihem. This, an qoold . Bed show that babies sleep
respiratory infections..-.- . . praciee ln Indis . with their toothers display

ey Africa, -
." Six babies died withing. Jo .= Japan, i3 linked 10 the bnby lol- ferent breathing petiemns rog
sheepskin Tug covered with hours in the Home Counties in - -lowing the proximity, of “the chlldn

blankets — and the: micro-or. . January Lhis year. Rc:elrcncn, . mother's bresthing pstterns. #t wou
ganlsms which can contaminste  felt that it wuyc.used by atung . -{In her ook Thres In-A:Bed:- breathing follows the mother's

‘ 22480125




Mothercare rap boffin

a2y SUN REPORTER
! P scientist landed In a row last night
w.. .. he claimed to have discovered one of
the main causes of cot deaths, s
Dr Barry Richardson said maltresses
covered by PVC were to blame for many of
Lhe.cot tragedies which have baffled research-
ers for years. . .
But bosses of the giant Mothercare

CIENTISTS ‘faced an.angry-
backlashiiyesterdayprafter
claiming. to have discovered:a-:
major.cause:of. thel mysterious
cot-death: syndrome.’ o

store chain,

ur}ich "“g ; range \:{ : H
. mat. N
E:&::v:"m furious. ‘ The. Mothercare cbaln was besieged —
A spokesman said: “We - by calls from parents anxious. about
daa’t "wl purents to the report that PVC-covered
worry about something | : AR
that 'Is not proven.” : mattresses might be to blame. -
T Doctars were furious thst the
Mokers ' Jumped the gun,and revesled thelr findiogs in.
. ! sdvance of ore stringent testig . . ; B

Vicechairman Lady Limerick.
said: ‘Idess lxe this which are
. unsubstaotisted should not be
blic. It is very-

Dr Richardson, 51, head But ast- * the st
g .n reu::_cdh h?rrf"ouv:: Pensrth Reutreh lnunuu:‘m
uernsey, sai 7 > N :
o :oy e had dred ':.:.llble breaktbough 1n ibe
syndreme whi

I .. By LN JENKINS
beavier thag sur. could sccuraulate -
cotnmon .

on which babies had died rils ope

were affected by & fungus beby io every 500 . -+ 10 bedding apd was mnore g t
1i;}nth°ﬂ e e Mr By Richardsn ccpllied v'mm e veport “Das - bees Ten us ¥ ot lonest ey vk R o
othercare o bow, durning- E 5 . prress. SR ! g
cuss  hit  findings  with * for - and tents Bl &AMl gubmitted to- the British Medical: Mediceal experts are “Our PVC is supplied byuk:d:
matiress makers. accidentally stumbled scross & Journal where it is belng : bout the theory because it aune et stringe
The Litlle Ones cot ungus PVC~coversd rmattresses by 'a referee ~to° Gecide u it s Al the act that more our tmattresses mee Ting
death charity said: “We which gives olf highly toxic stibine. ™ g abie for publication . »...po: account for di'z ‘:IC ot deaths. requirements reladng to m_ndty.
temain sceplicak” g3 wheo gx contact with elz'men_u Bist the ¥ dation for the Study . m"’”" than lwhm children sre more Mr Richardson ..:,q_m-x "wmt
. W Ri-oliid tresses of.-cot” death ... of. infant Destly - whose - eXperts’ : [ susceptivle and t.:;t the r:x"l.; Teal l:uAsm: ad‘::u‘;t ; 'evruld .
= o = wfg:nm-‘:n hen studied and it have studied the findiogs digmissed " .na‘ﬁ,'&:ﬁo""“nm ¢ ages mb"’ﬂpm¢ 1 oaeaeht, and 1 ot
wes found that the gas, which “-«.}b‘\mp‘vt‘“bmm', L . . o be oy o(u;:
- N e - - « ot 3 1} we
. - EEERNL - .. . . : PRI i - “found something that nee
] L e iliiTey 3Ty 1ef 3a mothersﬁ-mmunmm
B — AL ] 3 . "PVC came in- betwe
5 ~
) : P - Y : v TR, s lm-mn'rg.o-nd‘uw
B 3. t0’ - cove: Bit ¢he ssid ‘My.” . Jog 50 maoy different views " S
v ¢ P50 A MOTHER who lost Ber "0eids o/ the Dby Hoiong gn.’:nm‘z'r B e M a sato why thelr chid dicd . | Plaloed. dnfant - deat
HOUSANDS of amdbous moinern . five-month-old daughter.’ . » v ~fhv. same maliress ‘nd_;;_o:llxl:;wl\fl-ﬂr o s the. syndrome  wes recd
yesterdsy faced the dilemms of Hipwcot death  sald ST fyereni iews i came 10 00 Batin' o O ot 8 on Ben @ied | st TUIE P 20 yeu
throwing. awsy their bables’ PVC, confliciing theories sdded wrs. .very. worrylng- ior Cle¢ter Loughr?y e weloo e | the figures have remain
m-luc:;‘e:. which . have . bewn to ber gl - y-r;nu.. T belleve wot Geaths g‘ﬂ‘l‘“&;‘"’" My :ﬁ mysug‘:"" méd une’l’n ‘°’° ‘ toat "_,M
nked "with esths ST S plons  Katzl . ! are caused by a couidbins- b gears o © *The - fac g
ooy b e e I ema R whoue . Hoa of facters and U “Toere wrt faz too @any of mdresses are more guscey
vice, Col-danth speciallits aie angry ; . 5 ! was Ope- ewgy oluUA 1t - these repoth. I thiok ble potnts to the hig|
st Basry . daughter Xatle died 1n Jan- . should- be publitised amang second-born childre
k o > ' e Y Deve beard $o. - would bave beea found lony - théy wyl e
n Jor pul uAry’ puet rry . angom w oAk o tnt s “?;n they Afe Wm m'e ‘!mh T mat
ot Domes ridiculous, "Every- - -, Her, daughter atepy N berw i """"m" s
outns ot thing from electro-magnetic s mattress with a w;?vé L M‘)‘ m t 7 ormtnumm'. on trom &
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cot.deaths
‘dismissed

et e
By Pearce Wright
; " Selence Editor +-

A theory that cot deaths are
finked to poisonous fumes
released from PVC plastic cot
mattresses - has beea widely
dismissed by expects,

The Departmeat-of flealth
says there is “'no adequate
validation” for the idca, which
has causcd slarm  among
many patcnls. AP
. The scicntific advisory co-
mhiltee (o the Foundation for
the Stedy qf lnfant Deaths,
which has spent £4 million in
the past 17 years on research,
says the .hypothesis contra-
idicts the lindings of painstak-
ing invesligations inlo factors
that may (rigger the deaths.
The Brithh hedicol Journal
1also rejecied the theory.
¢« Dr'lohn Grange, consuliant

'which’ wis cleculated

fweek, that more detailed stud--

iies were needed (o provide 3
‘more delinitive answer, .
The controversy coatres an
the detsils of 3 report by Mr
Barry Richardson, ditcctor of
a scienlific consullancy ser-
vice,-which describes the lab-
oratory experiments on which
the xuq’c:liun'& about cot

deaths aee Base

Dr Grange described the éx-
perimental methods as “using
crude equipment, lacking an
obvious. contiol experiment
that would reveal faws and
irrelevant as 1 representation
of a cot mattress™, - N

Mr Richardson maintains
thata particular lype of micro-
arganism comnion in homes
can react with traces of chemi-
cals used in the manufacture
of "'VC to generate poisonous
fumes. | A Coa

A key to the proceis . is
mattresses must also have a
proieih conlent on which th
micro-organisms thrve. © .7 3}
. The laboratory experiments
involved placing stripsof PYC. .
and . organisms “on | a, rich
nutrient miziure of soya flour .
and malt. Dr Gra. jetaid that
that bore no selation to mat.’
Iress conditions and iraces of
proiein it might conlain, .

omant e 58 e .;n‘«:;..‘»:_n:n‘vu. bacteriologist 3t ihe Drompton Moreover, advanced In-
i e masiansl A IHO‘;P'N‘- west London, said "\{ steuments would be nccded 10

* sy applossooud, | a devastaung assessment o identify the type and amadnt

Bt o Siaamming Py : n i

e e e ey {the report (or The Times, of gases gencrated. The repont:

B et v oWy % this i

contains no figures of thet.
quantity of gases which came,
from heating those cultures. &

Dr Grange s3id they could
have been generated from the
autsicnt mixture rather than’
the PVC He suggested that’
M Richardson had con.’
ducted for the best of motives
a co.mnlculy, irrclevant
ufnnmcn:. St “

22480126
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THE scientist at the centre of the
death panic is 5 factually precise, mijld-

mannered man, not given to dramatic ‘
or emotional statemen ) N ¥
But when Barry R.ichardson.discoVered‘ E’#MD
that fungus growing on pyg: Mattresses
caused cot deaths, hig instincts as 5 Pparent:
r: : . .

stiblne was Renerated
when exposed (o fungus.
“Medfcal research
shows cot death risk is
highest for babies Iying

“This means these ba-
bies are weil wrapped
up. The fungus grows in
the warmth and berspi.
ration, the well-wrapped
baby breathes in the gas

there s Nowhere

P f
“You can imagine the situation I. was in," he
rrible dilemma, Should 1 g6 on ag
completely -prove link | was s v
or should 1 warp People? 1 gt b
T0of, but as a father and potentia}
iz‘nn:i’rau;er'lrmlis'ed 1 had (o Jet people know.
undreds o panic. .
ftricken mothers They were just two of _ And he mnalntaing his
jammed A" help hotline by PENNY WARK the 2000 Britlst babjes 'm"y' is "?é‘;ed ab by
afler Mr Richardson fs. wha die. suddenly and ::em“ cs, t " "h'l"
sued his warning, - mysteriously In  jheir e, Tore naticenble
“I Knew ‘there might . Monoxide. “Out of g ools each year, vietims I 197, They had 5.
2 panic but ! coyjdny PVE  cot de:g;'ﬁ‘m“:; of SIpS, sudden Infant oY il

we during the previcus ten
h‘lw llve'tll_ 'lm:azly con. oo Moses baskets, demth syndrome. years. when PVC begap
;&m ! ho::"l't: p,.;m.dfo"‘ carry em? Lethal '°vbe”“""3 as a matiress
e d Y and of different types o : covering.
saves jives PV

e ofe was in. Mr Richardson, 51, He also poingg ot
A consultant and dir. fected m the fungus pag ent £15000 re.  (hat SIDS, which aflects
€ctor of a scientific re. - Inthe surface be th NG his  |heo, between two ang four
M nea searching theory
:!el:;rdsom?s?):ﬂscovr the baby," he says. since the presence of  bables 'Pe" thousand, is
ered in January thet o As he speaks at his arsenic preservative in :omcmno: Weslerr\m phe-
common houschold fun.  home fn Winchester, Mr  plastics first caught his - In' Russ 4 Chi
BUS reacted with chem). Richardson cradies fwo  attention last yeay, whn us-:‘l;“ana"(:h na,
€als in PVC mattresses small mattresses. Each Tests proved the same .r:u",:: (he':ym;zm
to produce the &as stt-  was donated by the par. chemical was not used is not mc'omlwd
bine, 1,000 times more ents of chlidren who  n eot fabric, but closer "
poison . died, . inations revesied Although the Founda.

tion for the Study o
Infant Deaths has™ not
accepted Mr Richarg.
son’s findings, he Insists
the resuits Speak  for
themselves.
P “1 ho[pe PVC manms'ss'
THE makers of PYC  imake ang CAN cause  gald g o okesman, Manu aclurers wi
matiresges denfed UARecessary panie,~ “PVC dl)t‘: not cauge ::hhe."cu'é l;;?s .:d:’i':"\vf:
{hey Produced baby e Also blasicd ad-  eof degthy as ,{m.-heu » simp
kilicrs. . vice to use folded BP° " “We meet standards - " s .
Reiyon, who supply  gheets or Polrthene in.  and dq not feel rop While we are i)
Britain's biggest baby  siead gy noa-PYC mat. tponsible for making """"’"C“;W fests to
€oods chain Mogher. tresses are ng longer - _an upsare product, be-  Prove the link with by,

criC hranded the magde ' cauce we don'y " Jes' deaths. we haye

claim “irresponsibie Relyon's pyc sup- The Foundation for s ard that lethal

scaremongering”, vller” Wardie  Staray Stady into Infan( €35 is generateq by cot
Quailty control man. ridiculed the Ondings, . Deathy gafg the repory  Mattresses.

ager Richard Marke -1y ¢ 8 Prepostrous g “unproven, pre “We h“""'!_ found an
said: “It §s 4 very dan. stalement and wiy) Fet  mature and lacked de- \exception yet.
Berous  statement 0 cveryone ina Panie,” . taled Tesesych®,
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_monoxide.

ers suid.

calls.

Mr Darry

A counsellor said:
were extremely upscl to hear
the results of the study, Some
were so distressed Uwy woere
crying on lhe phone.”

All lnfant mallresses are at
{east partly covered by PVC.
Richardson. who
led the rescarch in Guernsey,
urged parents to thrown away
tiny ones used in carry cuts.

“These should be replaced

Wana\r.
" by ANDREW YOUNG

HUNDREDS of panic-
stricken mothegrs
jammed a hotline yest-
erday after babies’
mattresscs were
blamed for cot deaths.

‘I'hey pleade
alter scientists claimed the
bedding's PVC covering
could give ofT a gas 1,000
times as lcthal as carbon

Tor advice

The danger has soarcd since
new fice-retardant linings were
introduced i March, neeasch-

Fiooded

Horror spread as radio bul-
letins announced the latest the-
ory (o explain why 2,000 habics
every year dic tn their sleep.

The icading cot death charity,
the Foundation for the Study of
Infant Deaths, was flooded with

“Mums

Tum to Page 2

From Page 1

with a folded sheet,” he said.
“In the case of a laryer drap-
sided cot, the maltress
should be covered in & poly.
thene sheet and  securely
taped.”

Parents must also ensure
that babics’ rooms are well
ventilated.

But caution was urged by
Peter Fleming of Bristol
Maternity Hospital. con-
sidercd one of the country's
leading pacdiatricians.

He said: “The mere poasi-
bility that this has occurred,
when all the products have
been lested for safety, clearly
gives us cause for concerit.

“The tests were curricd out
under controlied luburalory
conditions and there is no
hard evidence that this oc-
curs in the cot.

~"Mothers panic

“We imust be cautious. It
wowdd be foolish for mothers
1o throw nway PVC mat.
resses o change the way
they attend o helr  chil-
dren.”

One o the biggest retail
s, Mothercre, announiced
i nvestigation.
an Jane liook-
ham said: “The foamn mat-
tress has been in our range
since the 19605 and we have
no record of any cot death
atiributed to the use of PVC.

“We will investigate the
report’s conclusions with our
manufacturers.”

The Foundation for ihe
Study of lufamt Deaths ad.
mitted it had known aboul
the research (or a month,

A spokeswoman said: “The
hypothesis that cot deaths
might be caused by the re-
lease of poisonous gages

over matiress link fo cot deaths
| Babies breatfie in killer gas

trasn PVC cot malttresses has
been carciully considered by
our Scientilic Advisory Com-
miltee.

"It st cemain as yet a
complietely unpruven hypotl.
which docs not it with

Is Known of suddea
infant death syndrome.”

There have Leets many the.
ories to explain cot death
since it was first identificd
wnore than 30 years ago.

Most of the young victims
are under eight months old,
with more boys dying than

I A SLEEPING baby couhl.,

e prissed o death by o
contnun houschuld  tun-
Bus reacting with the Ve
on cot bedding.

Scientists  at Peugpth
Reseurch Inteenationat on
Guernsey stumbled on the
brenklhruu;;!: uccid-
entully. .

girls. The mortality  rate During tests on the de-
soars during the winter tericration of PVC labrics
months. they found that a micro-

Most  previous organi {upis
tions for the inystery centred hreicuulis  reacted  with

o he hables (henselves,
with such causes as a iniss-
ing enzywe, a lung malfunc
tiun, a deficiency of sleep
hormone or abnormal red
blood cells.

chemicals used In produc.
tion methods.

The bug cun give ol

three fethal gases, all of

‘| -which are heavier than

N RUTTTTCN I Ining Laee
e are starved of uay -
Ben st s, the seis

Manatactwers  ase

wend 1o Kilk ol the
pus |, duving e
But this detevic .
ape,

chemical, antimony triox.
fde, was intruduced into
PVC production.

‘is with
ul to produce
nto the highly taxic gas
stibine,
Resceacch hase
Barrvy

diecior
Richardson  said:

Al manes
PO TI g THTR A

ced blod cells tendering
et unable toabisorh oy

“The

g ~ ol
death wondd i,
“The sk to infants in

very highe It is smldy i
hypothesis, put  wr he
li it tu be Apr
in

headpicces could alse
cause  astbunas  wtlcks,
say doctors.

gzlo8yze
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Cot mattress biodeterioration and SIDS

SIR,~Ji1 1988, various fungd were idenutied in industrial plastcised
polyvinyl chloride (PVC) despite the prerence of the preservetive
10, 10°<oxybisphensxyarsine (OBIPA). Wamings were given that
the PVC might alsu become infected by ssscnic-tolerant organisms
which might convent OBPA 10 toxic arsine gas. Mr I, R, Mitchell, o
client of our company, inquired whether 2rsine generution through
blodeterioragon of such coverings might bé 2 cause of sudden infant
death svndrune (SINS).

50 11131 rosIcs used in forty-live S1DY inddants were examined,
including | cottun cuvered, 26 PYC covered, 15 PV covered with
exposed fuam at one or both ends, and R exposed foam; in five
indidents 2 mattresses had been used. All manresses comuined
Scopulariopss brevicaudle, But only in the ares beneath the infame
affected by wannth and pesspiration. Incubated samples of the
infeced  musterfaly all gemetuted toxic trihydride gascs, PVC
coverings wsually genermte stibine (SbH) from s fire retardant
udditive, andmony trioxide, but alse phosphine (PH,) friom the
phosphate plasticisers that are wsed when fire sesistance it requirad,
Althqugh OBPA is not gengrally used in oot muitiress PVC, tosts
indicated arsine (AsH,) generaton when it was used; and small
amounts of arsine were somedmes idendfied when it was nor,
preasumably from anmenical impurities in sndmony wioxide.
Mixtures of gazes were afien detectad. Fhosphine generation (rom
PVC was somedmes associated with the development of & pink
snafn, usually in the shape of the sleeping infunt, spparently caused
by liveration of pheavl compounds from decomnposition of pheny)
phosphate plastiisers, Only phosphine was generated from
infected  cutton  wnd  foam samples, apparendy through
biodetedomtion of phosphate fite-retardant weathments, Fodm
samples and the 1 conton samiple were also infected by vurious other
fungi, especially in the area affected by dribble; many uf these fungi
produce asthmade reactions.

The génersten of highly taxic oihydride gases fromy eot
matizesses 1s 1 serious threat to health, The gases are heaviar than
aig, and infunts most xt risk are those who remain for long periods in

“their cuts, sleep prone {n carry-oots, of arce heavily wrapped such

that they arc in long and close breathing contact with suumulatons
of gas. Heavy wrapping also induces hyperthermis, which prompus
an fnéreate in gus genenntion. Some infants probsbly survive
because the fint symptom of poisoning is headache, which results in
irmtability, dislodgment of beddlng, and improved ventladon;
infants of low weight eannor ditlodge bedding, SID'S occurs muinly
ininfants up 10 age 5 months who steep prunc with heavy wrapping
and have indicadons of hypecthermia. SIDS is oaly reparted in
wearteri-slyle avumunitdes where foam and PVC oovered oot
nuwllresses are used, and has only been racognised since abour 1969,
following intreduction of these marerials during the previous 10-15
basx %

It has been reparted that SIDS ig less likely 10 weur in first born
children, perhaps bocause mattresses ure new und do not become
infected while the infunt is young and most at risk. 5 first children
wer¢ involved in the 45 incidents investgawed. 2 died on previously
used muttresses; 1 of these 2 siept on 2 mattress inunediately after
use by an older child_ 1 infant died on a now foam mansess that was
ganenating phosphing and 2 died on new PVC martresses which
wetc uffected by exeeprionally active fungus and were gamenuting
phesphine; two other new mattresses were implicuted, bath of
which were simitarly uffected.

Infection by S braeardic is not readily visible in PVC. Sewvere
deteriomton, usually associated with phosphatce plestdaers, eaults
in britencss and ¢plirting. In the howme the fungua is usually found
in protein-containing substances such a4 cheese and mear, ond in
damp wool and leather; however, its extracellular arymes can
convert 2 wde range of compounds conuning the clements
nitvgen, phosphorus, arsenic, snd satmeny into the wihydrides
wmynonis, phosphine, arsine, #ad stibine. The preferential
development of this fungui in cor mattresees should be attributed o
the pretenes of nitrogen compounds in the perspitaton, The

S brevdicaulis on arenical wallpaper pigments, sithough it is now
knoway that arsine ceuld be similarly generated from whe horse-hoof
size that was commonly used at that time and which eancained white
arsenic to dixcourage redant dumage.?

Phwphine, unine, and stbine wre exceedindy toxic with
dureshold limit valuet of 03, 0% and Ol ppm, respecavely,
compared with 100 ppm for sarbon monoxide. Relatively high
ambienc levels peevent the detection of phosphorus, arsenic, and
sndmeony reriducs at necropsy. However, some pathologiscs have
sommented that they usually associate SIDS with abndrmal lung
colur; this could be associsted wath local exythrocyte haemolysis
due (v exposire to these wilyutride gases.

Fénanh Resescth internatianal,

PO Box 142 St Patdr Pon,

Gusntpy, Channel Islands B, A. RICHARDSON

1. Clémtirn K. Aciaone Wi slowrn: mufTe sui worppust fisa) d'arsenioe. Riv & gl ¢ Sam 1002,

31201-30, 26173,
2. Thaen G, Raper KB. The anvenic fungd of Gosio. Saowcs 1912, T 348~

**A Govenueni inquiry, prompted by thesc findingy, was
announcead on March 9, The inquiry will be chaired by Prof
Puul Tutner.

Acute renal failure after colloidal bismuth
subcitrate overdose :

SIR,-~Nephropathy due to acute and chronic usc of hismuth sales is
well recugriised,' but ural ingestion of colloidal bismuth is aid ta be
wef sinoe it is levs readily absorbed than other salis? We report a
aise of acute renal failure associsted with an overdase of collvidal
bismuth subcitrate.

A 76yewr-old man who hid been tuking tripotassium
dicitrarobisnuthate {(‘De-Nol") for four weeks for haemorrhagic
gastrius and duvderitis wis udmitted having taken an overdosc of 6
‘Detecly’ (tetracyuline hydrochloride 115:4 mg, chloretracyehine
hydrochloride 1154 mg, and demeclocyeline hydreachlaride 69:2
mg per Wblet} and 80 de-nal tablers 4 h aarlier. “T'he only other
prescribed drug ingesied {n the month before acdinission way
fluoxetine. His pulse rate was 84 per min und blood pressure
was 170/90 i He. He had mild epigustric tendemness and was
slightly eonfused, Flasou creatinine wes 145 pmot!l, serum sodizm
137 runolfl, serum putassium 5-4 mmel/l (haemolyred sample),
huemogluobin 13V g/d!, white cell count 22-8 x 101, aad plarelet
count 212 x 1041, Bismuth was detectable in the blood (1600 g/l).
An ahdominal X-ray {itin showed opacification of the cvlon by
ingested Liswutly wivd a chesy Xeray film showed no cvidence of free
gas under the daplusgm, Since the patient had vomited profusely
at home wnd in the acsident and anergency deparunent, gastric
Rvage was ot done, After sdmdssian o the ward he was noted to b
oliguric and four hours later began passing bloady stools, but no
source was seen at sigmoidoscopy. He was started un ranftiline end
regular antacid, and magnesivm sulpliate enamas were prescribed
to purge his colen of bisnuth, He hud & bricl epissde of hypotension
(80/35 un Hg laiing sbeut 5 gun) 12 h afier admission, but mean
blood pressure wav 149,80 mm 1 Lg with £ venous central presire of

+ 10 am wuler. 1i¢ was transfused with two unies o blood though
his huenoglobin tiever dropped belaw 11-3 gjdl. After 48 h of
oliguria plasma ereatping was 516 pmol/} and senum potassivm was
8-1 mmal/l and he was dialysed for 3 days, during which time he
cntiaued w puss bluwdy seals wid needed further tansfusion
Acute abdominal pain then developed with absent bowel sounds
But he wus judged undit for surgery and dicd 4 days later. Necropsy
revedlcd ¢ perforated duodenal ulcer and “pale kidneys™ whschb)
proved to contain bismuth (11 mg/g and 16 mg/g).

This patent had wxic scrum bismuth conoentravons 4 1 afier N\
ingesdon of B0 denal ublew and bistnuth prowed W have(X)
acunlated in his renal Gusue. Bismuth nephropathy probebly ==
cuniributed 10 voute renal feilure, dthaugh there was the oddmorul"_;

[nsult of ganuvintesiine blecding. We are aware of oaly onc N
previously recueded case of acute renal fuilure seoondary to colloidal )
bismuth subcitrate ingeston,! in which a 27-yearold man
recovered following colonic purging and haemodialysis. Chrunic

generation of antine in this way has been recognised for about 100
years since Cotin! discovesed that death in children and illaesses in
adulis were somctimes caused by srsine generated by the action of



