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TO: Mr. Fred Shaffer . . A\
Kimberly Clark Co. b7y 12.1-31

401 N. Lake St.
Neenah, WI 54956

From: Alaska State Senate
Health, Education and Social Serivces Committee
Senator Paul Fischer, Chairman
P.O. Box V
Juneau, Alaska 99811

RE: Senate Bill 441
Single use Diaper Ban From Sale.

Date: March 2, 1990

Pages Including Cover: 4



gtefca ;tate legislature

SENATOR PAUL FISCHER, Chairman PO.BOX V
SENATOR JIM DUNCAN, Vice Chairman ROOM 508
SENATOR AL ADAMS STATE CAPITOL
SENATOR LLOYD JONES (Q07) <65-3762
SENATOR TIM KELLY

Senate Committee on
Jlealtt), Ctmcalion anti Social £8>erbtces

Fred

Here is a copy of the bill, which would ban disposable single use
diapers and would also han various beverages in containers composed
of a combination of plastic and metal.

The hearing on this bill is March 14, 1990.3:30p.m. Juneau, AK

It will likely be ahearing only.

If you wish to  send the committee informationonthis legislation,
please send all information to the following address:

Senator Paul A. Fischer

Chairman
Senate Health, Education and Social Serivces Committee

P.0. Box V
Juneau, Alaska 99811

Attn. David Moses

Thanks
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Introduced: 2/6/90 6-2091A
Referred: HESS, L&C and Finance

BY SEN. KERTTULA

IN THE SENATE
SENATE BILL NO. 441
IN THE LEGISLATURE OF THE STATE OF ALASKA
SIXTEENTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act prohibiting the sale of certain beverages in
certain containers and the sale of disposable single-
use diapers that are not biodegradable.”
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. AS 46.06 is amended by adding a new section to read:
Sec. 46.06.095. PROHIBITED SALES. (a) A person may not sell or
offer to sell
V X = (1) disposable single-use diapers that are not biodegrad-
fS aaB?\; y Vv
(2) a beverage in a container that is composed, excluding
V the closure device, of a combination of plastic and metal.

(b) A person who violates (a) of this section is guilty of a
violation. Each sale or offer to sell is a separate offense.

(c) The department shall adopt regulations under the Administra-
tive Procedure Act (AS 44.62) to provide guidelines to identify the
items whose sale is prohibited under (a) of this section.

(d) In this section,

(1) "beverage" means beer or other malt beverage, wine,
wine drink, and mineral water, soda water, or carbonated soft drink,
in liquid form and intended for human consumption; in this subsection

(A) "other malt beverage" means a beverage obtained by
the alcoholic fermentation, infusion, or decoction of barley,
malt, Hops, or other grain or cereal, and water, including bever-
ages commonly referred to as ale, stout, or malt liquor;

SB0441la -1- SB 441
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(B) "wine drink" means a drink that consists of wine

and concentrated or unconcentrated juice or flavoring material

and that contains 7.5 percent or less alcohol by volume;

glass,

*

Sec.

SB 441

2.

(2) "container" means an individual, separate, sealed
coated paper, metal, or plastic bottle, can, jar, or carton.

This Act applies to sales made on or after January 1, 1991.

o SB0441i
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Introduced: 2/6/90 6-2091A
Referred: HESS, L&C and Finance

BY SEN. KERTTULA

IN THE SENATE
SENATE BILL NO. 441
IN THE LEGISLATURE OF THE STATE OF ALASKA
SIXTEENTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act prohibiting the sale of certain beverages in
certain containers and the sale of disposable single-
use diapers that are not biodegradable."”
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. AS 46.06 is amended by adding a new section to read:

Sec. 46.06.095. PROHIBITED SALES. (a) A person may not sell or

offer to sell
VCT- (D disposable single-use diapers that are not biodegrad-

%able; /H
(2) a beverage in a container that is composed, excluding
rL'the closure device, of a combination of plastic and metal.
/ (b) A person who violates (a) of this section isvguilty of a
violation. Each sale or offer to sell is a separate offense.

(c) The department shall adopt regulations under the Administra-
tive Procedure Act (AS 44.62) to provide guidelines to identify the
items whose sale is prohibited under (a) of this section.

(d) In this section,

(1) "beverage" means beer or other malt beverage, wine,
wine drink, and mineral water, soda water, or carbonated soft drink,
in liquid form and intended for human consumption; in this subsection

(A) "other malt beverage" means a beverage obtained by
the alcoholic fermentation, infusion, or decoction of barley,
malt, hops, or other grain or cereal, and water, including bever-

ages commonly referred to as ale, stout, or malt liquor;

SBU441a _1- B 44i
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(B) "wine drink" means a drink that consists of wine
and concentrated or unconcentrated juice or flavoring material
and that contains 7.5 percent or less alcohol by volume;

(2) "container" means an individual, separate, sealed
glass, coated paper, metal, or plastic bottle, can, jar, or carton.

* Sec. 2. This Act applies to sales made on or after January 1, 1991.

SB 441 -2- SB0441a



Dispelling Th< Myths
THE TRUTH
ABOUT

Contact: Wend i;\/Iaurice
Ellen Werther

THE GOLDEN ANNIVERSARY OF DIAPER FREEDOM
Where Would America Be Without It?

HUMBLE BEGINNING

PARENTS’PREFERENCE

A PRACTICAL NECESSITY

HOSPITALS CHOICE

DOWN WITH DIAPER RASH

COSTECONOMY

ENERGY EFFICIENCY

QUALITY TIME BONUS

AIthou h disposable dlapers have heen used in
95gpe for 50 years, they made the |rUS del‘ﬁut in
1958 Vic Mills —Proctér & Gamble researcher and
grandfa er—|scr dited with inventing a orerunner

f the modern smge use diaper used by 9 out of every
10 parents today.

Single-use products are the pr d n nt diaperin
s%/sgem todaF;/, accounting for 8 °o aI |apgr chgnges

For éhe 50% ofworkmg women with children under
age 3, disposable diapering convenience Is essential.

In a recent survey of the nation’s 4,485 hospifals, over
95% 84300) reported the use ofdlllsposa J?apers |en
maternity wards.

Independent research and clinical studies confirm that
supeP absorbent lapers maintain hea?thy Infant skin.

E?]ased ona 19863tudly 1362motherfs —which found
that cloth diaperers yse¢l an average of 30 more
diapers perweek —single-use diapers are less costly
on average than diaper services.

Sln%Ie use diapers are more ener&]sy efficient in
manufacture and use.. Multipl e e products also
consume more water in home aundering.

Dla erin disposables save a caregwer an

with
eStmate ﬁ]oursayear in qua ity timé —equivalent
t0 a two- Wee vacation.

-Mmore -

/7 Nr, hi “nit. . isv/tvrv (Hn'Dhtfrrr \hufnjjlielunrfGntnfl-ufibe Auttniw Paperinstitute
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AN AMERICAN CLASSIC Am r|ca sglutes Si rgele use diapers as "the
ro uctt at %/ one mo than an mr%; else 1o
Rg (e)r;t)arents Ives a little easjer." ofsumer

S d|st|nct|r“1 recognized the cgnvemence diaper
ne of "50 small wonders and bleg eals that
revolutlomzed the lives of consumeérs.’



Dispelling The .LA/iv

THE TRUTH
ABOUT Contact:  £}jen Wen ther

DIAPERS A puBLIC HEALTH PRIMER

Are single-use diapers more sanitary than cloth diapers?

nadequate water temperatyres and inferioy home laundering practices can result in
h (ial resléfues on cﬁoth Hla er%I Home[aunderlnr%1 hpe% mctu de: Im ro er

stenftzatlon ue to low energy e] cjent waer tempe ures a| ure to nns(e
eter ens S Jn reactdons fr m arsh disinfectants, c [n ed aun r){ ds
actet|a bree laper gals A an|tar spos e a Evma l}/ e|ngs

Ing In
actena counts t% 2per? n] r(e Inc
accord n 04 t&t ép } Iﬂ |n|c Pe |atr| eI|m| at|o d|aperp|ns
and un tggwn tﬁ r palls Turther reduces the ris of|n ection.

hDoedsI the d|sposal of diapers present any risk of disease transmission to solid waste
andlers?

No. Dr. John Fox, a former leading epidemiologist with the University of Washington
School O%Publlc HeaL calcu?ateng h% occup at?ona r|s ?dHJsease tr%/nsm\%sfon om

§E?§Ettft§eev@e32% ) ?estp haltTl'ng")”tfea?twers 09 usreaandvrega)rthcﬁg (o St

11l operators or the génera onal U.S stud|es on the
Fﬁ fsc“wa te han(flers a“sog ound no nsk attnbutahle to smae use d |aBer
|

d|s 0sal. rec nt revie roup of sci ntt ts headed b % F ard Eng Ibrecht
concluae mJug/l t at the resence of s |ed d| apers | thesod Yvaste fream
does not pose a Significant health risk to soli waste orkers or landfill operators.

Can infectious materials from soiled diapers leach into groundwater?

After careful review, the EPA found "not one sound e\ﬁldemmloqlcal stud correlatmg

an outbreak of an |nfect|ousd|sease |nth|s country with the pathogen ¢ ntento

?O|Id waste." On ver(a%e over ?99 0 of t e enter fuses thﬁt enter Ian fil I% c%me
WOrds.o

Dr. John Fox, rie
chance of such viruses passi Fndﬁ | into the ubhcwatersu | |sthat
ofthesurvswal of the pro verb(I]aI snowba?l 9n ﬁell P dad

Are there anr)[/]unusual health nsks associated with single-use diapers, such as indirect
infection from polio vaccination®?

To the conHarY If infection from baw dlﬁpers was a risk, it would, have heen detected

rom an|mal feces an ewa%esud e.

|rst|ncot gerservmewor ers ave high eéposure to soile |a£)ers
ccord mg to the Centers for Disease Contro In~19. whend|sPosabIe a&counted
forl/ f e reporte

oofd|a|t%erch n%es In the —091 polio cases w
ases in 1 wh ns ge Use products were us

contrasts with a low of 8 suc e
ver been a single case of polio

81% of diaper changes. In qver 30years, there asn
aftributed 10 using disposable diapers.

# # #

/l'ublh Inf.. = m ;S the ui'<r thumf,.,mmvGmnji «fihc,lineman Pitpvr Institute
A h,iMumin (M/iniiimiuifioii. lw.
tSS\bJim | «m) - 'hi''M,- <A, . AT IHi)22 - [212) 171-2200

M/HI,. 11w Lthtu'h'll e.djH I



REFERENCES REGARDING DISPOSABLE DIAPERS
AND PUBLIC HEALTH ISSUES

Ware, S.A. A Survey of Pathogen Survival during Municipal Solid Waste and Manure
Treatment Processes, EPA 60(9/e 8-80-04. A ugus? 1980. P

er, R.S. etal. Effect of Dispasable Diapers on the Composition of Leachates
ITP aLangflﬁ Umvers?ty ofCa??ormJa Berkeley, 1974, d

lbrecht, R.S. Biological Properties of Sanitary Landfills Leachate in Virus
R/ewal |Cn Waste and \R/gaste Water gystems 173 Y

Sobse MD et al. St dles the Survival Fate of Enteroviruses in an
EhcrIT-]I t]model 0? %Pd Wasteland%lwand Leachate. American Journal of

Clark, C.S. et al. Incidence of Viral Infection Amaong Solid Waste Collectors,
Urﬁversny ogCEnannat? report to Procter & Gam qg Company, 1979,

obsey, M.D. Field of Enteric Viruses in Solid Waste Landfi! Leachates,
merican Journa fSHUWCHea th 68. &978)



Dispelling The N\iyths

, * THE TRUTH
IABOUT
DIAPERS

SELECTED DIAPER RESOURCES

Additional information may %eobtarned by contacting the scientific, medical, industry and

environmental experts listed below

Scientific/Technical
Dr. Dayyl Ditz
%ornengste Management Institute

Dr.. William Rath}
?nnsersrty of Arizona
6290

Dr. Richard En elhrecht
%n%emyofl mors

Vickie Rocker
Porhand Metropolitan
Service District
(503) 221-1646

Parenting
Arle]ne Rossen Cardozo

uencing

V
,(A )or Pra(}rrcal Parenting

ag/ Willis
thers Matter
201? 933-8191

1 Dutpri

Medical/Health

Dr. Laurence Fosﬁer o
((;)re on State Hea th Division

Dr. Karen Laugel
Pedi-Care
(203) 331-9990

Dr..James L%den

niversity of Pennsylvania Hospital
%215 662 Y Y d

Dr. William S
A{r horI ﬁrne Sae mCoarr]med Baby

Dr. Lorarne Stem
Plaza Posada Medical Center
805) 255-2229

Industry

Bruce arman
er aeuser

( ) 924
Malcolm B%Ilafronto

(5&3 28-9161

-maore -

di'ttitpiifihn( Awfriai) hiper Imim¢

A A >m\Li; <<di \l;i A, i/nr Ouronn (nr.

S I; inth > oftf.117Mi
TiwtnlQ" A=

-\ WAC.\) (0022 - (212) (.1-221)0

Ui >



Industry (continued)

Roger Bongar
AmericanPaper Institute
(212) 340-

Ra I\X Chambers
nt%&83es Inc.

Ja kChrlstman
Whitestone Products Group

(201) 7T52-3700

Ron Lustik
Procter & Gamble
(513) 983-2171

Robert Mannino
American Tissue Corp.
516) 435-9000

Tg(rth}lFl’v“”eSr Compan
(o) 5303 T

Robert Munoz
Chico ee iJohnson & Johnson)

(201)

Geor Murpt X
H%Zg taI 88eu |ty Company

David Pitassi
eragon
Y713 682-3104

Randy Schaaf
%Itrg §8are Products, Inc.

William Seise
Professional Medical Products
(803) 223-4231
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Dispelling The \ Ivths

SHE TRUTH
v ABOUT'
<DIAPERS

Contact: ~ Wendy Maurice
EIIIen V{/rgrther
DIAPER DOLLAR-NOMICS
An Economic and Energy Evaluation

A COST COMPARISON Accordm? %a national surveg of 1362 mothers conducted
Infant Di d|a ers e?tw |aperers us|erst tw t\eNaIrCseoaS Imean

nfan r
(Infant Diapers) gm antw% use3125

Hgae moredlaggrs than a
|s POsa moered infant. Based on reported survey
usage Infant disposables cost less than diaper servu:es

Single-Use Multiple-Use
(onaverage) (on average3
Diapers Per Week 3B 68
Cost Per Diaper $18-22 $15
Cost Per Week $.84-8.36 $10.20
A COST COMPARISON A study published in the Julv 1989 i |ssue of Geriatric
Adult Incontinents) mﬂrﬁ'ng Cl?slgulkagg%ttlneer?toﬁrga\ﬁlg SS Ol & Vgn an
( annugl basis, for a 150- bgd nursing %ome wﬂ%oo
bladder impaired patients.
Single-Use Multiple-Use
Patient Cost Per Day $3.35 $4.01
Annual Savings Per Patient $240 $0.0
ENERGY BENEFITS From Eroduction throu%h final dlsposal sm%Ie use
diapers consume 55% [ess energy than home-laundered
diapers.
-more -
I r/i'w Lil'U kmr>e V- a@ee/7/at 1D, i2hnuif.iun > druttp «ftbe. h/n'riuiii Nipcr Institute
lictivy \I. " wm t/rf//ifini, n/umii.atinns, hu\

AN WiV hiLLentn % strb I Twe « \ . )ork.X) 101)22 . (212) 121-2200
liim., 2200 In™" Uii\JIr] I'iprr



RONMENTAL
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ENEFITS

E
B

TIME IS MONEY

THE BOTTOM LINE

= mw=

A sttidyc nducted by Arthur D. L'\ttle, Inc. ﬁso.
conclyded that disposables create less air pollution to
manufacture and require 7 timec less water than

nhome-washed products.

The dis _osabh?_dia eri g system trims 78 hours aye%r_
in ch?n mge iclency from aca,r%glve_rsschfe ule.” This
tf]ans ates Into an annual per child sa mqﬁo 61 for
the minimum wage-eamer and $750 for the average

full-time salaried’employee.

Wgen Iaundrg, costs, product usa?e, energy utilization
and time effiCiency are factored into the quation,
single-use diaper products are more cost-effective than
muftiple-use products.

# #

w



DbpclImg T&i* 3lyths
THE TRUTH
ABOUT

DIAPERS Contact: Wen%Maunce

Ellen Werther

THE MSW DEBATE IN PERSPECTIVE
How the Diaper Stacks Up Against the EPA’s Agenda for Action

HIERARCHY To achieve a 25% reduction in mummPaI solid waste
MSW byl 1, the EPA advocates a four-tier
corﬁ]t eg tin \?v%gtrecetcgegHg}éy mc?nreer% fohnga%dzl)
sam&r %df3 ling.

MSW CONTRIBUTION S|n e- Fsed|a ers re?resent less than 2% of MSW.
Arcneologist Illlam R ath e of the Unlversn of

Ape et e s i

SOURCE REDUCTION The introduction of super-absorbent diapers in 1986
reduced the vqume of diapers entering the waste

stream by up to 50%.

RECYCLING onents ofsm used ers, which are primarily
(raose are re%ememt? anu acturm% r0Cess

ec Crencurrent!1 el rec ? ¢ bnt eameus K with
| way | Wi
an a¥j |t|%nal 99(yclmg %amﬁty s%:/hedu?ed to come on

line in early 1

VOMPOSTING il chhdite for il 'i ?P&Wa@t%k%nﬁ%%%”uﬁﬂ

Com ostlng can organicalfy degrade dia ?
?om onenﬁ ?uép to 60% of MSW Into fertile humus
or norticultural use.

INCINERATION Dlst)osable dlapers ?an be mcmerated safely ina
Waste-to eneé]y faci R/W” no adverse environmental
effects. Wood finers from the cellulose, asweII as the
Rlastlc I|?ers and backsrieets burn cgmp letely and

armlessly when properly incinerate

-more -
L Ini» i, s fthe Ih'i =editHiliilor) Xiifitip al the hueriean hiper Institute

kilmt MihS/n M.ri'L tittn (.'oniiniinitiiliinis. lite.

VM o 4th lich «\e;: M . \y nn22 o (212) S7T1-22W



LANDFILLING Diapers can be safely landfilled, along with the rest of
sol ?8 Waste, W|ethout¥ear of 0, |esease trgnsmqssmn A

Becent re% rt \%%Ichc APVISO qmvrogt e? ed
|n0|s concﬁudecpghat Iandfl?le Infant SFa Zri and

dult inc ntmence roducts do not pose a
ﬁ d l1|es t?]e co mumt@ vaste

han(j Ierrésor ?an fﬁlr gggpators

# # #



Dispelling The  Iyths

THE TRUTH Contact: W]?Pe/\)llirt aurice
ABOUT Ellen Werther
THE GREAT DIAPER BIODEGRADABELITY MYTH
FICTION: "Biodegradable" d|aPers are a new and significant
improvement over traditional branas.
FACT: All digpers - eve tho?e not Iabelgd blOﬂ 9radab|e
t)ﬁ)lcap cor&taln vo ume UP 0% cellulose \ghlch IS
tire e@a dable overt ﬁW en ox% da watef
areJJI Sent nfortunately, nothing muclf biodegrades in
FICTION: "Biodegradable diapers" break down in landfills.
FACT: To hreak down organically, materials must be exposed to

suff|C|e t.MOIStyre an nutrlents These condlﬁ)ns ae
8rve modern sanitar andf|IIs to contro eactyrg
an grounawaerconta m%tlon here 1S no rePuta

evigence. t lodegradables™ decompose faster In a
sanitary Ian%lps?tua%ron P
FICTION: s%lg rei(r)sr labeled as "biodegradable” are environmentally
FACT: Six environmental g]rou(E)s advocate a_consumer bolycott of
so-called ' degradab lapers, cl g n% Taeay
decomp eledse armful

posed to sun, alran water and

comP licate rec fge The%rou[%s Include: the
ronmenta se Fu e n\r|ronmental Pohcx

Instltue Frlendso fthe Eart NatU{ Resources Dee se

?se en starved lan
ch emlcasw en
cll

Council, Public Citizen and the Coalition for Recyclable
Waste.
FICTION: A "biodeqradable" plastic backsheet is more desirable than
one mag P standzfrcil ponethyfene
FACT: One "blode radaple" diaper brand actually uses twice as
ga ¢ dhap Vd?n toDr. D

muc m%re (9 ast|f In Its oacksheet Acco
Ditz of the Cornell aste anag ementlnsntute uest|os

er3|sta oat the safety o accele %ed " |o ra aol
Eartlc es’ ater ecomﬁosmon #; l0de ra t|0n were to
ceur partlcemo ec esmlgt |8rate ecomevo;tlle or

releasec er cals used |nt 6 ctsmanu acture.
nt the(en/wonmenta cons uences and efficiency of

these products can be determined, U.S. and Canadian
envwonmentahsts advise caution.
-Mmore -
| I'ob/ir Inf >V, o T Dirpei Miiiililiijm vin (ita/ip nftin . l/iicr/ow I'nfur Inditlire
ii \bn.'o/i \I.hit tinp (jii/i/mniiaiiiiiiis. Inc.
ov> MoH ’ii,i. cilh o 4th 7. « vrr ibrk, v) HM22 . (212) >7I-22ii‘l

PrtiHcJOti ion n AfriWi.i Ijper



FICTION:

FACT:

FICTION:

FACT:

Using "biodeqradable” diapers will extend landfill capacit
and |geduce Sghd waste volﬂme pactty

The starc ed. to the hacksheet of diapers claimin
blode ra abol?tylncreases 5ecom OSI'[dIO % ? rgactlon

Sixty percent of what now goes tq.[andfil 5|s
b|o e ra a%l% However, dl?s are f|f1
|ode9

ause
?amta?/ (Jﬂlll c(())%S tloocscurT% a%rgereﬂle EiA Agen a
or Action calls cin recyclin 0Mmpostin |n|taat Ves —
rather than accelerated biodegradation - as'solid waste

solutions.

(E]r(?(yr}]npgoyt]l% gble(l)l(tjee%rgt?\a/lgsmty of diapers will aid recycling

Corpstarch additives typically used in t facture of
o eS??Q%aﬁ Jéﬁ'e{se?c R e ur%’s‘uﬂg ple fo recycling.

Tdde g ast|c used in biodegradable diapers Is
undeswabemc mpost.



UtfpcKitio Th \fyrhe

THE TRUTH

Bmmf % ABOUT Contact:  Wendy.Maurice
A DIAPERS Ellen Werther
e DIAPER DERMATITIS

What Every Parent Should Know About Diaper Rash Prevention

THE PROBLEM Skin irritation occurs when the skin’ s protec Ve funcnon
IS weakened and irritated by trapped urine, eca
r}]zg/mes and am{nonla eIevated H levels that occur
n urine and feces mix.

HOW DIAPERS HELP Diapers with absorl%ent elling material (A (O1 GI\/I? lock
urine away romlb I-P/ n resulting in a drief surface
and more’norma levels.

A MEDICAL OPINION Pediatric. physicians, dermatologists, tovicolog:sts, nurses

3 ? h%afth ro? J g r

B ecaig s

CLINICAL CONFIRMATION At least 17resealrch stugles man [[[J]ubhshed IH sych
scientific journals as Pe |atr|% [ atolo y, the Journal
of The American Acad em}/] Dermatglo ¥an the
J? It

rnal of Pe |atr|c Hea Care, confir
F%ctlveness of A %Pe s In maintaining heaithy
Infant skin. (See attache blography3
MOTHERS KNOW BEST Dry skin is a key factor in the decision by 9 qut of every

10parents to u edlsposabed|alpe according to
numerous consumer attitude surveys..

HOSPITAL REASSLRIANCE Todag, ovel. 95% %f the nation’s hospitals with maternity
wards use disposanle diapers,

infants In qay care. environmen ts ae s likely to
affecte WI i ifriation when lapere |n¥AGM

|sposa les.

ADULT APPLICATION A nursmg home study publ hshed in t feJuly 89 issue of
Geriatric Nursing re orts at 65% 0f patients |mErove

skin condition with single-use incontinent product

DAY CARE PREFERENCE A 19883t éj%ym Pediatric Dermatolo orfed that
t

# # #

1 £/ 7, iufim.in tt siHw "Jllu Olttpi'l \ Lii/n!,;. UM = 4ir.-njt b ftlv .mluiiric.ni \ii">r histitm
tin',n Mmem W\t < illP1Y/lil/l/1S. hk

! *
s ittt nom i.Ii ml msal * V |Hi!:. V) 101)22 ®(212) >71 2200
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THE PROCTER & GAMBLE COMPANY

iTATE & LOCAL GOVERNMENT RELATIONS
I PROCTER A GAMP™E PLAZA, CINCINNATI, OHI10 45202 T315

February 27, 1990

Mr. Dave Moses
P.0. Box V
Juno, Alaska 99811

Dear Mr. Moses:

Here are some information kits related to the subject of
"biodegradability in disposable diapers.”

I would appreciate your providing these copies to the members of the
Senate Health Committee, as we discussed today.

And, when Senate Bill 441 is actually sent for a hearing, I would be
grateful if you would call me as soon as possible so that we might arrange

to send some of our experts on biodegradability and disposable diapers to
participate in the hearing.

Thanks again for the information you provided me today. I will
probably give you a call every week or so on this subject and look forward
to working with you.

Sincerely,

Robert B. Stewart

RBS441:eo0f

Attacliments
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This booklet was prepared foryou by the
makers of Ultra Pampers Plus because we
know that when your patients turn to you
for advice, you want togive them the most
current and accurate information
available. We hope you find this booklet
informative. For your convenience, a
selection of key scientific abstracts is
enclosed at the back of the booklet.



Historical Perspective

Though diaper dermatitis was described in
the medical literature as early as 1877 (1), it was
not until .1905that Jacquet (2) clearly defined the
commonly occurring lesions and differentiated
them from congenital syphilis. This point was
also stressed byAdamson in 1908(3). He identified
simple irritation, streptococcal impetigo and
seborrhoeic dermatitis as three common causes of
dermatitis in the diaper area that needed to be
distinguished from syphilis. He also proposed
that “wet or soiled napkins” were a probable
source of the local irritation observed in diaper
dermatitis, but did not suggest a specific cause for
the irritation.

The firstattemptto identify the irritant source
in diapers was by Zahorsky in 1915 (4). He used
a series of case reports in which he noted the
presence ofboth “ammoniacal diapers"and diaper
dermatitis to conclude that ammonia was the
primary source of irritation in diapers.

Zaho”sky’s proposal that irritation of the
diaper region was caused by the presence of
ammonia in diapers was further developed and
reinforced in publications by Cooke in 1921 (5)
and 1926 (6). He reported the isolation ofagram-
positive bacillus from stool samples of infants
with ammoniacal diapers. He called the organism
Bacillus ammoniagenes after demonstrating that
it produced ammonia from urine. On the basis of
experiments with these bacteria, Cooke concluded
that “the common erythematous or papulo-
vesicular dermatitis ofthe gluteal region in infants
is caused by ammonia in the diaper...”

The idea that direct irritation from ammonia
in diapers was the primary cause of diaper
dermatitis remained essentially intact and
unchallenged until 1955. At that time, Rapp (7)
reported that pads wetted with putrefied urine,
which did not contain ammonia, caused skin
irritation that was not pH dependent. He
concluded that toxins produced from the enzymatic
breakdown ofaminoacids in urine also contributed
to the irritation of diaper dermatitis.

Further recognition that irritation leading to
diaper dermatitis did not have a single source was
provided by Burgoon, Urbach and Grover in 1961
(8). They divided the causes of diaper dermatitis
into two major categories, predisposing factors
and activating factors. The predisposing factors
included reactive skin, seborrheic diathesis and
systemic disease. The activating factors included
maceration, sweat retention, contactants,

goneigenic factors, infection and trauma. Asimilar
concept was also used in a classification system
proposed by Koblenzer in 1973 (9). He suggested
that skin diseases in the diaper area should be
divided into the following categories:

1 Those occurring whether or not diapers
are worn.

2. Those indicative of latent tendencies
which are triggered by the wearing of
diapers.

3. Those occurring in nonpredisposed
individuals, as a direct consequence of
wearing the diapers.

The classification systems of Burgoon et. al.
(8) and Koblenzer (9) emphasized the importance
ofactivating factors in the development ofdiaper
dermatitis. At this time, ammonia from urine
was still considered one of the most common
activating factors. However, this began to change
after Leyden et. al. (10) published a study on
ammonia levels in urine from infants with and
without diaper dermatitis. No significant
difference was found in the urinary ammonia
levels for the two gx-oups. In addition,
experimental application of highly ammoniacal
urine onintactadult orinfantskin did not produce
irritation.

The demonstration by Leyden et. al. (10) that
ammonia does not irritate intact skin, even at
concentrations much higher than those measured
in “ammoniacal diapers”again raised the question
ofwhat agent or mechanism is responsible for the
development ofdiaper dermatitis. The answer to
this question may be found in recent studies
showing that wetness in the diaper area causes
normal skin to be compromised. When skin is
compromised, normal fecal proteases and lipases
actas primary irritants in the diaper environment,
as bile salts and increased alkalinity from the
mixture ofurine and feces potentiate their action
on the skin.

With this information, a deductive model for
irritant diaper dermatitis has been developed.
The key elements ofthis model, the work that led
to its development and the clinical studies that
verified itsaccuracy are presented in the following
sections of this booklet.



What Causes Diaper

Dermatitis

An intensive research program has been
conducted to more fully understand the causes of
diaper dermatitis. The key concepts developed
from this work are presented below. A more
detailed account of this area is available in a
review by R.W. Berg (Abstract #1).

The investigations on the mechanisms of
diaperdermatitis indicate that it isacyclic process
made up of three distinct stages.

Diaper Environment

Increased Skin Lower Skin
Wetness Abrar.on Resistance
Increased Skin Greater Skin
Permeability Microbial Load
Higher Skin Friction Increased pH
Coefficient Leading to
Greater Fecal
Enzyme Activity
Compromised
Skin

Fecal Enzymes

Unidentified Chemical Irritants

Stage 1l: Healthy Skin
Becomes Compromised

The diaper dermatitis cycle begins when the
protective function ofthe normal infant’s stratum
corneum isweakened orcompromised. There are
several ways that healthy skin can become
compromif ed.

Wetness - Urine trapped in the semi-
occluded environment of the diaper causes the
skin to become hydrated. Hydrated skin is more
susceptible to abrasion, is more easily penetrated
by irritants and has increased numbers of
microorganisms.

Caretaker
Intervention
Increased Diaper ~ Medication
Healthy | Change Freq. Better Diapering
Skin Increased System (AGM)
Bathing Freq.
Diaper
Dermatitis

mWlechanical Irritation
i albicans Infection



Fecal enzymes - The protease and lipase
enzymes thatare naturally present in feces attack
the skin and cause irritation. Even in the absence
offrank in itation, skin permeability is increased.

Interaction ofurine and feces - Aininonia
is formed when urease produced by fecal bacteria
isallowed toactonthe ureain urine. The ammonia
raises the pH of the diaper environment. This
leads to an increase in the activity ofthe protease
and linaseenzymespresentin feces and increased
skin permeability. Both factors contribute to
increased skin damage.

Stage 2: Attacks on Compromised
Skin Can Lead ToDiaper
Dermatitis

Weakened or compromised skin is less able to
act as a protective barrier. As a result, the
following factors can work individually or in
combination to cause an episode of diaper
dermatitis.

Friction - Theactionofskinrubbingagainst
skin or against the diaper, can result in chafing
and skin damage.

Chemical and enzymatic irritation -
Fecal proteases and lipases, in addition to other
suttances commonly present in urine and feces,
can cause further irritation of the skin and lead
to the development ofirritant contact dermatitis.

Microbial infection - Microorganisms in
the stool, especially Candida albicans, may infect
the compromised skin. The longer lasting, more
severe episodes ofdiaper dermatitis are often the
result of candidal infections.

Stage 3: Restoration of
Normal SKin

Resolution ofthe dermatitis, usually within 2
to 3 days, completes the cycle. Common diaper
dermatitis tends to be self-limiting and episodic
in nature. Caretaker intervention may play a
role in the process. Changes in habits and
practices, such as more frequent diaper changes
or use of medications, are usually begun as th *
condition of the skin first begins to deteriorate.
These actions allow the skin to return, at least
temporarily, to a more normal state.

Interrupting The Diaper
Dermatitis Cycle

The research that led to the development of
this model for diaper dermatitis also led to the
use of an absorbent gelling material (AGM) in
diapers. The addition of AGM to the absorbent
core of a diaper has three effects:

1 Reduced movement of wetness out of the
diaper onto the skin.

2. Buffering at a pH close to that of normal
skin is provided.

3. Mixing of urine and feces is decreased.
This decreases ammonia formation and
subsequent increases in pH and fecal
enzyme activity.

Because of these actions, it was predicted
that the AGM diapers would keep diapered skin
dryer and at a more normal pH. If the diaper
dermatitis model is correct, this should load to a
decrease in the incidence and severity of diaper
dermatitis. To tei this prediction, AGM diapers
(Ultra Pampers) were compared with
conventional disposable and home-laundered
cloth diapers in a series ofstudies involving over
1600 children with normal skin, as well as atopic
children, children on oral antibiotic therapy, and
children with diarrhea. As predicted by 1he model,
the results from these studies show that children
who wore AGM diapers had dryer skin and less
diaper rash.



Developments of the

Diaper Dermatitis

Model

In 1977, Leyden et. al. (10) demonstrated that
an aqueous 1.6% solution ofammonia, five times
the mean level found in diapers from infants with
diaper dermatitis, was not irritating to the intact
skin ofeither adults or infants. This work clearly
challenged the notion that ammonia in soiled
diapers was the primary cause ofirritant diaper
dermatitis, and reopened the question of what
factor or factors were responsible for the
development of diaper dermatitis. In the early
19805, aseries ofstudies was conducted to provide
definitive information on the etiology of diaper
dermatitis. The ultimate goal of this program
was to use this information to develop a diape
that would result in a decreased incidence and/or
severity of diaper dermatitis.

The investigations began with a series of
clinical studies toidentify factors which correlated
with the frequency and severity of diaper
dermatitis. These studies, reported by Jordan
et. al. (Abstract #2) and Benjamin (Abstract #3),
showed that age, diet, bowel movement frequency
and diaper type were important factors in the
occurrence ofdiaper dermatitis. This initial work
led to detailed mechanistic studies on the
development of diaper dermatitis.

The Role ofWetness

The first ofthese mechanistic studies focused
on skin wetness. Previous work had suggested
that increased levels of skin hydration may be
importantin the developmentofdiaper dermatitis
(11,12,13). To study this question, Zimmerer et.al.
(Abstract #4) used patches made from both cloth
and disposable diaper material loaded with
synthetic urine. Using this model it was found
that skin wetness was increased more with cloth
diaper patches than with the disposable diaper
patches. Measurements of skin wetness in the
diaper area of infants wearing conventional
disposable or cotton cloth diapers prewetted with
synthetic urine confirmed this observation
(Figure 1). Additional studies revealed several
important characteristics of wet skin. First, skin
that is wet is more permeable to low molecular
weight compounds than skin that is dry. This
suggests that the hydrated skin in the diaper
area is probably more susceptible to low-molecular
weight irritants than undiapered skin. Second,
wet skin has a higher coefficient of friction and is

more susceptible to abrasion than dry skin.
Finally, wet skin supports more microbial growth
than dry skin.

Figure 1.

Effect of Prewetted Diapers on
Infant Skin Wetness'
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Amount Synthetic Urine™ @Sy Diigoer
“Distilled water containing 1%NaCl and 0.0025% Triton X-100
" Adapted from Zimmerer et. al. (Abstract #4).

The Roles ofFeces and Urine

Initsmostcommon form, diaper dermatitis is
an acute, irritant contact dermatitis. Though
feces and urine are the two obvious sources of
irritation in the diaper environment,
identification of the specific components
responsible for their action has been a source of
controversy. To resolve this controversy, studies
were done to clearly define the roles of feces and
urine in the etiology of diaper dermatitis.

Using the hairless mouse as a model system,
Buckingham and Berg (Abstract #5, determined
that the protease and lipase enzymes normally
present in the feces of infants are responsible for
most of the irritation caused by infant stool. Two
other points, ofequal importance, were also noted.
First, enzymes not only irritate the skin directly,
but also increase the susceptibility of the skin to
other potential irritants such as bile salts. Second,
protease and lipase activity increases sharply
with arise in pH. For this reason, small increases
in the pH of the diaper environment could
significantly increase the activity and irritancy
of the enzymes in infant feces.

Berg et. al. (Abstract #6) found that the
irritation potential ofurine by itselfwas minimal.
However, the combination of infant feces and
urine caused significantly higher levels of
irritation than that caused by fecesalone. Further
work showed that combining urine and feces
allowed the formation ofammonia which caused



an increase in both the pH and the irritancy ofthe
feces/urine mixture.

These observations were significant for two
reasons. First, they were in agreement with
findings on how diet and bowel movement
frequency affect the occurrence of diaper
dermatitis as noied in a clinical survey study of
over one thousand infants (Abstracts #2 and #3).
Second, they showed that the historic association
between ammonia and diaper dermatitis was not
wrong, but a misinterpretation. The primary
irritants in the diaper environment are fecal
protease and lipase, not ammonia. However, the
activity and irritancy ofthe enzymes is increased
when ammonia, formed by the action of fecal
urease on urine, causes a rise in the pH of the
diaper environment.

With the facts in hand, it was finally possible
to propose a model for the development of diaper
dermatitis (Abstracts #7, #8 and #9). The key
aspects of the model are illustrated in the figure
on page 4 of this booklet. In summary, it shows
that wetness creates conditions which compromise
the integrity of healthy skin. In this hydrated
state, the skin is more susceptible to damage by
abrasion, has a higher microbial load and its
ability to act as a barrier is decreased. The skin is
further compromised by increased fecal protease
and lipase activity that occurs as the diaper area
pH rises due to the presence of ammonia formed
by the action offecal urease on urine. The result
is the development ofdiaper dermatitis. The cycle
is completed over a period of 2 to 3 days as the
dermatitis is resolved. Action by the infant’s
caretaker, such as more frequent diaper changes,
more thorough cleaning ofthe diaper area and the
use oftopical medication, probably plays arole in
the resolution of the dermatitis.

Clinical Confirmation

of the Diaper

Dermatitis Model

The results of laboratory experiments
indicated that increases in skin wetness, skin pH
and fecal enzyme activity are key factorsinvolved
in the development ofdiaper dermatitis. On the
basis of this information, it was proposed that a
diaper capable of minimizing the occurrence of
these conditions would decrease the incidence
and sevi rity of diaper dermatitis in the infants

who wore them. To achieve these effects, an
absorbent gelling material (AGM) was added to
the cellulose core of disposable diapers.

The AGM isacross-linked polymer ofsodium
polyacrylate. This nontoxic material holds urine
tightly and provides buffering capacity in the pH
range of normal skin. It was predicted that by
includingAGM in the diaper core there would be
adecrease in skin wetness, more normal skin pH,
and less mixing of urine and feces resulting in
lower fecal enzyme activity. The ability of AGM
diapers to safely and effectively produce these
effects, and to decrease the incidence and severity
of diaper dermatitis, was tested and validated in
an extensive series ofclinical and microbiological
studies using home-laundered cloth, conventional
disposable, and AGM disposable diapers (Ultra
Pampers).

Studies in Infants with
Normal Skin

A series offour controlled clinical studies was
conducted among infants with normal skin
(Abstracts #10and #11). F arlier reports by Grant
et. al. (14), Wiener (15) and Stein (16) have
reported conflicting results aboutthe effectiveness
of cloth and disposable diapers in controlling
diaper dermatitis. In the studies presented here,
AGM disposable diapers were tested against
conventional disposable and home-laundered
cloth diapers, using a protocol that controlled
variables, other than the diaper, that could affect
the occurrence of diaper dermatitis.

The results from these four clinical studies
show that infants who wore AGM diapers had
lower skin wetness (Figure 2) and more normal

Figure 2.
TEWL Measurements'
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Statistically stgn.ncani (p-. 0 0%) difference from home-laundered doth
Statistically significant (p-.0 05) difference from conventional disposable diapers
1Adapted from Campbefi et at (Atwractaid



Figure 3.

Skin pH Measurements'

‘Statistically significant (p<00S) difference from homc-laundercd cloth
<Statistically significant (p<005) difference from conventional disposable diapers
f Adapted from Campbell et. al (Abstract »i0)

skin pH (Figure 3). An aggregate analysis across
all studies showed a lower incidence of diaper
dermatitis among infants who woreAG M diapers
relative to those who wore conventional
disposable or cloth diapers (Figure 4).

Figure 4.

Composite Diaper Clinicals Analysis'
Owerall Sbjective Rash Grade

P W AGM Disposable Diaper
Conventional Disposable Diaper
PSF5S  Homc-laundered Cloth Diaper

‘Signif.cantly less (p<0C5) than homc-laundered cloth group
<Significantly less (p<0C5) than conventional disposable draper group
fAdapiealromCampoeye: a (Abstract #10)

Evaluation in Infants Prone to
Diaper Dermatitis

Diarrhea and the use of oral antibiotics are
often associated with an increase in the incidence
and/or severity ofdiaper dermatitis. Both diarrhea
and oral antioiotic use are more frequent among
children at day care centers than in a general
population. In order to get a more complete
assessment ofthe impactthat use ofAGM diapers
has on the occurrence of diaper dermatitis,

Campbell et al. (Abstract #12) conducted a
prospective study on the frequency and severity
of diaper dermatitis among children at day care
centers. The results showed that children who
wore AGM diapers had a lower mean diaper
dermatitis grade during diarrhea episodes and
periods of oral antibiotic use than children using
conventional disposable diapers. Cloth diapers
were not evaluated in this study since they were
not normally used at the day care centers.

Evaluation in Infants with Atopic
Dermatitis

The results of the clinical studies among
infants with normal skin and among children
with diarrhea or using oral antibiotics, clearly
demonstrated that AGM diapers provide an
environment that htlps maintain the health of
the skin in the diaper area. However, not all
infants have the advantage ofbeginning life with
normal skin. Atopic dermatitis is an inherited,
cutaneous inflammatory condition thatcommonly
occurs during infancy and affects up to 10% of
children. It is characterized by dry, erythematous
and highly pruritic skin which becomes
excoriated, eroded and exudative as a result of
rubbing and scratching. Increased hydration of
the affected areas is important in relieving the
dryness and pruritis associated with atopic
dermatitis. Since AGM diapers cause less skin
hydration than conventional disposable or cloth
diapers, the question was raised whether the
decreased level of skin wetness would increase
susceptibility of the diaper area to irritation and
result in an increased frequency of diaper
dermatitis among infants with atopic dermatitis.

To address this question, a prospective, blind
study was conducted todetermine the relationship
ofhome-laundered cloth, conventional disposable
andAGM disposable diapers to the occurrence of
diaper dermatitis in normalinfants and infants
with atopic dermatitis (Abstracts #13 and #14).
As shown in Figure 5, at 5 of 8 grading periods,
the group of infants with atopic dermatitis that
wore AGM diapers had lower mean dermatitis
grades than the conventional disposable diaper
groups and had significantly lower scores than
the home-laundered cloth group. These results
clearly show that the use ofAGM diapers does not
make atopic skin in the diaper area more
susceptible to irritants that cause diaper
dermatitis.



Figure 5.

Average diaper rasn grades for the three
diaper test groups with atopic dermatitis'
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t Adapted frjm Seymourel al (Abstract #14)

Microbiological Evaluations

Cloth, conventional disposable and AGM
diapers were compared for their ability to affect
microbial growth both in vitro and on diapered
skin (Abstract #15). An in vitro study was done to
determine if any of the diaper materials, when
wetted with urine, contributed to the bacterial
nutrient pool or if they enhanced the growth
capacity ofthe substrate surface. In the presence
ofurine, none of the diaper materials assisted in
the growth of selected microorganisms isolated
from the skin (Table 1).

Studies on the microbiology of diapered skin
also included a comparison ofthe microbial skin
flora of atopic and nonatopic infants and the
effect of diaper type on the balance of skin
microflora. The only significant difference was a
higher isolation frequency of Staphylococcus
aureus from the skin of atopies. The association
between the presence of S. aureus and atopic
disease is well known (17).

Comparison ofthe microflora in diapered and
nondiapered areas, showed that none of the
diapers tested caused a change in the microfloral
balance. However, the number of organisms on
diapered skin was closer to that of undiapered
skin for infants that used the AGM diapers. This
is probably because the AGM diaper keeps the
skin drier than cloth or conventional disposable
diapers.

Table 1.

QretttiolMacemiinLfifi
Log
Starting Log, Change
Inoculum CRI/mI at From 0 h at
Organism (log,0 Diaper Incubation Incubation
CFU/mI) Swatches' Time (h): Time (h):
5 24 5 24
C olblens 35 Nore 39 12 05 36
Disposable 39 6.8 05 3.3
AGM Disposable 4.1 6.9 06 35
Cloth 39 1.7 0.4 42
s. alrous 43 None 15 80 05 3.7
Disposable o 78 0.7 35
AGM Disposable 4.2 6.9 02 25
Cloth 51 80 08 37
E coll 34 None 41 89 07 55
Disposable 46 9.3 11 59
AGM Disposable 4.3 8.9 08 5.6
Cloth 43 91 08 s
P. wigaris 36 Keno 37 18 02 45
Disposable 40 8.3 0.4 .
AGM Disposable 3.8 8.6 03 54
Cloth 36 7.5 00 43

* Diaper swatches (diameter. 2 in. [5.0Scm)," were inocu:crAd with the test organisms
suspended in urine at 10 times the volume per weight a»*i incubated for either 5 or 24 h
at 37 C. Values ore the means of duplicate experiments,

t Adapted from Keswick et. al. (Abstract #15).

Conclusion:

The results of laboratory studies led to the
proposal of a model that describes the etiology of
diaper dermatitis. The model predicted that skin
wetness, skin pH and fecal enzyme activity are
important factors in the development of diaper
dermatitis. The results of the clinical and
microbiologic studies noted above, clearly support
the model by showing that a disposable diaper
containingAG M can safely and effectively reduce
the occurrence and severity of diaper dermatitis
through its ability to maintain a healthier,
environment for skin by reducing skin wetness,
maintaining a more normal skin pH and reducing
the mixing of urine and feces.
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ETIOLOGY AND PATHOPHYSIOLOGY OF DIAPER DERMATITIS
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Common diaper dermatitis is a group of skin disorders that result from attack ofthe skin by physical,
chemical, enzymatic, and microbial factors in the diaper environment. The integrity of healthy skin is
compromised by the very nature ofthe diaper environment, and normal intact skin therefore remains an
elusive goal of current diapering practices. Moist occlusion promotes miliaria, and causes an increase in
the coefficient of skin friction. Skin hydration and an increase in skin pH result in impaired barrier
function, and fecal enzymes begin to attack the skin, further degrading its normal ability to cope with its
environment. Skin in this weakened state is susceptible to avariety ofbiological, chemical, and physical
insults that can cause or aggravate diaper dermatitis. These include attack of the skin by fecal enzymes
and other irritants in urine and feces, mechanical abrasion, and infection by C. albicans.

Diapering is unquestionably an effective and mvenient way of localizing an infant’s excreta.
Unfortunately, infant skin was not designed to oj te continuously in the resulting environment, and
is frequently unable to weather this assault. How, , by improving the inherently adverse relationship
between d'apers and diapered skin, one can have a significant effect on the incidence and severity of
diaper dermatitis. A diaper that keeps skin drier will result in skin that is less permeable to irritants,
supports less microbial growth, is iess susceptible to chafing damage, and has less contact with irritants
in urine and feces. A diaper that maintains the environment closer to the normal acidic pH of skin will
promote skin that i? less permeable to irritants, and reduce the irritancy of fecal enzymes. Finally, a
diaper that limits the mixing and spreading of urine and feces will result in less potentiation of enzyme
activity and less contact of the skin with fecal irritants.

Diaper dermatitis, by definition, cannot exist in the absence of diapers. Moreover, diaper dermatitis
will become less troublesome for the infant population to the degree that diapered skin can be provided
an environment closer to that of undiapex’ed skin.

ABSTRACT #2

DIAPER DERMATITIS: FREQUENCY AND SEVERITY AMONG A
GENERAL INFANT POPULATION

W. E Jadn, FhD.,K_D.La/\Em mD.,RW. Bag. FhD.,
J I Fraen, AR, adA M. Marer, BS.
TrFPrcna' fe Cimm Chio
Pediatric Dernwtoiogy 3 (3):
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The frequency and severity of diaper dermatitis was measured among a Midwestern suburban
population ofl089 infants ranging in age from 1to 20 months. No diagnosis of specific etiology was made.
Fecal samples were collected and analyzed for Candida albican.s, and information on. family characteristics,
infant diet, general health, history of rash, and diapering habits and practices was collected by
questionnaire. The distribution ofthe severity ofobserved diaper rash can be described as a logarithmic-
normal function, implying several multiplicative causative factors. Within the total severity range, there
appear to be three subcategories of diaper rash, differing in some manner, perhaps reflecting different
etiologies. The frequency of observed diaper rash was a function of the maturity of the infant, reaching
a maximum around 9to 12 months ofage. The prevalence ofsevere rash correlated with the presence and
level of fecal C. albicans. Infants diapered exclusively in disposable diapers showed less rash (P <0.001)
than those diapered exclusively or sometimes in cloth diapers.
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CLINICAL CORRELATES WITH DIAPER DERMATITIS
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Three types of clinical studies were carried out to better understand diaper dermatitis in a general
infant population. In ‘snapshot’ clinical studies, skin condition under the diaper was evaluated at agiven
pointin time across alarge base ofinfants. Correlations were sought between diaper dermatitis incidence
and severity and a number of factors, including sex, diet, maturity, type of diaper, history of allergy,
contactwith fecal matter, presence ofCandida albicans, and diaper change frequency. Severe diaper rash
correlated strongly with the presence of C. albicans, and the frequency of rash correlated with duration
ofcontact with feces and inversely with diaper change frequency. Diaper rash peaked at ages 9-12 months
and was lower for breast-fed than for fcrmula-fed infants. Exclusive use of disposable diapers corr lated
with lower rash levels than when some or all cloth diapers were used. In alongitudinal study, infar  were
observed daily for 50days in order to determine the frequency and duration ofrash episodes. In this study,
the tendency for some infants to be rash-prone was clearly indicated. Ir. a third type ofstudy, over 10,000
infant visits to physicians’ offices were used to record skin condition. Results showed a three- to four-fold
increase in diaper rash if the child had diarrhea during the previous 48 h.

ABSTRACT #4

THE EFFECTS or WEARING DIAPERS ON SKIN

R. Zimerer Fh.D.,K.D La/\Em AhD. amlC.JCEIu—:rt
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Wearing dry and wet cloth and disposable diaper materials has certain effects on the degree of skin
wetness. These, in turn, affect the coefficient of skin friction, the skin’s susceptibility to abrasion damage,
its permeability, and its support of microbial growth. These effects were explored using an adult model
wearing forearm patches. The adult model v/as validated by comparisons of skin wetness and friction
values for infants and adults determined under similar conditions. Skin wetness was proportional to
diaper wetness. With increased skin wetness, there were increased coefficients of friction and increased
abrasion damage, skin permeability, and microbial growth. Cloth diaper material produced wetter skin
than did disposable diaper material at equivalent loadings.
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ETIOLOGIC FACTORS IN DIAPER DERMATITIS:
THE ROLE OF FECES
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While the etiology of diaper dermatitis in infants is complex, it is generally believed to involve an
interaction between skin and irritants in feces and urine. Proteases and lipases were identified as the
major irritants in the feces of infants, and bile salts were found to potentiate the damage produced by the
action of fecal enzymes on skin. Fecal enzymes also increased the permeability ofskin, thereby increasing
potential susceptibility to other irritants in the diaper environment.

ABSTRACT #6

ETIOLOGIC FACTORS IN DIAPER DERMATITIS:
THE ROLE OF URINE
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Diaper dermatitis may result after repeated or prolonged contact of skin with urine and feces. A
hairless mouse model was used to elucidate the role of urine in this process. The results of this work
suggest that an important function ofurine in the etiology ofdiaper dermatitis is to increase the pH ofthe
diaper environment by breaking down urea in the presence of fecal urease. This rise in pH increases the
activities offecal proteases and lipases, which can damage skin. Urine can also increase the permeability
of diapered skin to irritants and can directly irritate skin when exposime is prolonged.

ABSTRACT #7

ETIOLOGIC FACTORS IN DIAPER DERMA
A MODEL FOR DEVELOPMENT OF IMPRO
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Common diaper dermatitis is an episodic disease that results from attack of the skin by physical,
chemical, enzymatic, and microbial factors in the diaper environment. A model for the cyclic nature ofthis
disease hash ndeveloped which incorporates various roles these factors play as they interact to produce
skin with promised physical properties, and further damage it to produce diaper dermatitis.
Resolution.  <rsnaturally or through caretaker intervention, resulting in mean episodic durations of 2-
3 days. The model predicts that preventing excessive skin hydration, maintaining skin near its normal
physiologic pH, and minimizing interaction of urine and feces (which increases pH and fecal enzyme
activity) will result in decreased incidence and severity of diaper dermatitis.
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ABSTRACT #8

ETIOLOGY OF DIAPER RASH AND THE EFFECTS OF DIAPERS ON
INFANT SKIN CONDITION
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-IT‘EH%’ & Ganrble Gopay, Craareta, Chio
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The skin in the diapered area of infants is adversely affected by the environment created by diaper
wearing, and diaper rash is a common result of exposure to this environment. Changes in diaper
construction and materials can promote skin which is drier, less permeable to irritants, supports less

microbial growth, is less susceptible to chafing damage, and has less contact with irritants in urine and
feces. The result ;3skin which is less prone to diaper rash.

ABSTRACT #9

DIAPER RASH: MANAGING AND CONTROLLING A COMMON
PROBLEM IN INFANTS AND TODDLERS

BatrieN. Geuter, VS, M3, R\, CPNPaad HarePlumer, RNb
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Knowledge ofthe most current and valid scientific data available should serve as the basis for health
care that is either given or recommended. Using this framework, this article presents recent research
reported by scientists about the causes and occurrences of diaper rash. A model illustrating the process
of *he development ofdiaper rash is suggested from these recent research findings. Contributing factors
to diaper rash are stated and management by prevention is emphasized. This article also assesses early
signs of diaper dermatitis, differentiates the common types of these rashes, and recommends nursing
interventions and common treatments.




ABSTRACT #10

CLINICAL STUDIES WITH DISPOSABLE DIAPERS CONTAINING
ABSORBENT GELLING MATERIALS: EVALUATION OF EFFECTS ON
INFANT SKIN CONDITION
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Disposable infant diapers with absorbent gelling material (cross-linked sodium polyacrylates)
incorporated into the core were clinically evaluated for their effort on infant skin condition. Absorbent
gelling materials tightly hold water and provide pH control by a buffering capacity as well as by helping
to segregate urine apart from feces. Four clinical studies were conducted with each following a rigid
protocol that controlled for variables ofdiet and age in addition to the diaper material that may influence
the development ofdiaper dermatitis and helped to control for any inherent bias in the study. This allowed
for the controlled assessment of skin condition with respect to diaper type. Absorbent gelling material-
containing disposable, conventional (100% cellulose core! disposable, anc* home-laundered cloth diapers
were test products. In these studies 1614 infants were initially enrolled with 522 of them assigned to
absorbent gelling material disposable, 738 to conventional disposable, and 354 to home-laundered cloth
diapers. Objective measurements of skin wetness (tpansepidermal water loss) and skin pH, as well as
double-blind grading of diaper dermatitis, were the measures of skin condition. Absorbent gelling
material disposable diapers were associated with significantly reduced skin wetness, closer to normal
skin pH, and lower degrees of diaper dermatitis when compared to conventional disposable or home-
laundered cloth diapers. The results are consistent with the hypothesis that better control in the diaper
area of skin wetness, skin pH, and the prevention ofthe mixing ofurine and feces produces a better diaper

environment.

ABSTRACT #11
CLINICAL TESTS WITH IMPROVED DISPOSABLE DIAPERS
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Etiologic factors in the development of episodic diaper dermatitis include skin wetness and skin
damage from fecal enzymes. In addition, when urine and feces .mix, the activities offecal enzymes increase
as the pH rises from production ofammonia. An improved disposable diaper has been developed to provide
better control of these factors by improved wetness and pH control. The improved diaper contains
absorbent gelling materials (AGMs) blended into the diaper’s cellulose core. AGMs are nontoxic, cross-
linked polyacrylate polymers. They bind water tightly, give pH control by providing a buffering capacity,
and in a diaper help to segregate urine and feces, thereby reducing the potential for increases in pH from
ammonia production. To assess the effectiveness ofthis diaper, four 16-week clinical home-use tests were
conducted with the AGM disposable versus conventional cellulose core disposable and home-laundered
cloth diapers. Rigid group randomized stratification of infant maturity, diet, and initial level of diaper
dermatitis provided control of factors other than the diaper that impact on development, of diaper
dermatitis. Skin wetness as measured by transepidermal water loss immediately after diaper removal,
skin pH, and blinded visual evaluation of diaper dermatitis were used as skin condition measures. The
use of AGM disposable diapers was associated with significantly reduced skin wetness and closer to
normal skin pH as compared with the use of conventional disposable or home-laundered cloth diapers.
Considered as ar aggregate, the four clinical studies showed that AGM disposable diapers proride a
better diaper environment and are associated with significantly lower degrees ofdiaper dermatitis than
conventional disposable and home-laundered cloth diapers.
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Infants and toddlers in day-care centers have a relatively high frequency of diarrhea and/or oral
antibiotic use, and may be at increased risk o"developing diaper dermatitis when diapered. A six-month,
prospective, double-blind study was conducted in day-care centers in Houston, Texas, to determine the
frequency ofdiarrhea, antibiotic use, and diaper dermatitis in infants and toddlers wearing conventional
(cellulose-only core) disposable diapers or disposable diapers witn a core of absorbent gelling material
(AGM) and cellulose. A questionnaire was administered weekly to the day-care staff to gather health
information, and weekly visual examinations were made of children with diaper dermatitis. The
frequency ofdiarrhea was 1.9 episodes per child-year and that ofantibiotic use we s 3.8 courses per child-
year. Infants diapered in disposable diapers with AGM had a significantly (P 0.032) lower mean grade
of diaper dermatitis during diarrhea episodes and a lower (P 0.054) mean grade during antibiotic use,
compared to those diapered in conventional disposable diapers. There was no significant difference
between groups with regard to isolation of Staphylococcus aureus or Candida albicans from superficial
skin cultures ofthe diapered area. The results indicate that diarrhea and antibiotic use occur frequently
in children in day-care centers, and that the severity ofdiaper dermatitis is Jess in children wearingAGM
disposable diapers than those wearing conventional disposable diapers in that setting.
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CLINICAL AND MICROBIAL EFFECTS OF CLOTH, CELLULOSE
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Atopic dermatitis (AD) is an inherited cutaneous inflammatory condition which may affect 10% of
infants. Persons with this diathesis are more susceptible to irritants and to superficial infections. Little
is known about diaper rash and diapering materials in AD. In this study we set firm criteria to identify
a large group ofinfants with AD for comparison with a nonatopic, normal control group in terms of (1)
severity of diaper dermatitis; (2) relationship of diaper dermatitis to diaper materials; and (3) influence
of modifying factors (bacterial and candidal colonization/infection, diarrhea, antibiotics, other illnesses,
food allergy or intolerance). Babies with eczema were recruited and, from a group of 2,443 respondents,
87 satisfied carefully defined criteria for atopic dermatitis. A similarly sized (90) control group matched
for age, sex, and weight was selected for absence of features of atopy or familial atopic history. Infants
were assigned into balanced subgroups wearing cloth diapers, conventional cellulose diapers, or diapers
containing cellulose and absorbent gelling material (AGM). Assessment ofgrading for atopic parameters
showed statistically significant differences between the AD and normal groups at every visit. Mean diaper
rash grades, as assessed by the same physicians at each visit, were significantly higher in the AD group
wearing cloth diapers compared with those in AGM subgroups at five ofeight visits. There was significant
correlation between AD severity and diaper rash scores overall and in the AD cloth group, but notin other
subgroups. Quantitative total bacterial plate counts were significantly lower in AGM than doth diaper
areas on three ofeight sampling periods in the AD group. Surprisingly, samplings from inside and outside
diaper areas showed Staphyloccus aureus colonization in only 65 and 20%, respectively, among AD
subjects. Repeated isolation ofS. aureus was characteristic offewer than one third ofthe infants with AD.
In assessing contributory factors for diaper rash, clearly tl e strongest was AD, followed by diarrhea and

use of antibiotics.
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CLTNICALeffects of diaper types on the skin of normal
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Cloth diapers, cellulose core diapers (conventional disposable diapers), and cellulose core diapers
containing absorbent gelling material were examined for their effects on diaper rash and skin microbiology
of normal infants and infants with atopic dermatitis in a 26-week double-blind clinical trial. Infants with
atopic dermatitis wearing the diapers containing absorbent gelling material had significantly lower
diaper rash grades than infants with atopic dermatitis wearing cloth diapers at five ofeightgrading visits.
Infants with atopic dermatitis wearing conventional cellulose core diapers had statistically less rash at
one of eight visits. There was no statistically significant difference between diaper types at three ofthe
eight visits. At no time did the cloth group have less diaper rash than the conventional cellulose or
absorbent gelling material disposable diaper group. A statistical correlation between the severity of
general atopic dermatitis outside the diaper area and the diaper rash condition under the diaper occurred
only in the atopic dermatitis group wearing cloth diapers. Isolation of microorganisms from the inta.'t.
uninvolved skin surface both inside and outside the diaper showed no biologically significant changes in
the presence or numbers of selected skin organisms. Repeated isolation, at multiple grading visits of
Staphylococcus aureus from u.ncompromised skin inside the diaper area was infrequent but correlated
with the diagnosis of atopic dermatitis when observed.

ABSTRACT #15

DIAPER AREA SKIN MICROFLORA OF NORMAL CHILDREN AND
CHILDREN WITHATOPIC DERMATITIS
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In vitro studies established that neither cloth nor disposable diapers demonstrably contributed to the
growth ofEscherichia coli, Proteus vulgaris, Staphylococcus aureus, or Candida albicans when urine was
present as a growth medium. In a clinical study of 166 children, ie microbial skin flora ofchildren with
atopic dermatitis was compared with the flora of children with normal skin to determine the influence
of diaper type. No biologically significant differences were detected between groups wearing disposable
or cloth diapers in terms of frequency of isolation or log mean recovery of selected skin flora. Repeated
isolation of S. aureus correlated with atopic dermatitis. The log mean recovery of S. aureus was higher
in the atopic groups. The effects ofeach diaper type on skin microflora were equivalent in the normal and

atopic populations.
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REDUCING ILLNESS IN GROUP CHILD CARE SETTINGS:
THE ROLK OF DIAPERS

(NAEYC Presentation 11/3/89)

I am going co show you a videotape this morning chat demonstrates the
importance of diapers in providing a healthy environment for children
in group care. The tape describes a study ve conducted with tvo
disposable diapers that differ in their ability to contain runny BH
that might occur during an outbreak of diarrhea in a day care

center. Following the videotape, | would like to briefly share the
results of a similar study ve conducted to compare a disposable

single-use diaper and cloth diapers with plastic ovarpants.

« < Show Tape » >

After the study described in the videotape was complete, wo conducted
a clinical study in day care centers, comparing levels of fecal
bacteria on environmental surfaces and hands of children and day care
workers when the same two diapers were used, and we found
consistently lover levels of contamination with the better-containing
diaper. So, the results of the day care simulation study are
consistent with an actual use study in day care centers, thus
strengthening the connection between good containment and good

health.

Cloth diapers are used for a variety of reasons by a i.mall segment of

the population, and ve were interested to know how thiy would perform



in a similar study. So, va compared cloth diapars with plastic
overpunts and a version of diaper B, the better containment diaper,
in a ama.ll pilot study that vas designed to be more quantitative than
the one | just showed you. This vas accomplished by computer image
analysis of floor segments under carefully controlled UV lighting
conditions, in addition to subjective grading of diaper leakage.
(Table i) In this study, only 8%, or 1 of 12 of the disposable
diapers leaked artificial BM, while 501 of the cloth diapers leaked.
Not only ware cloth diapers more likely to leak, but when they did,
the leakage occurred to a much greater extent. On a 0-3 scale, the
disposable leak scored a grade of 1, while the mean of the cloth
group vas a grade of 2.8. The disposables tended to look like this
(children in non-leaking disposable diapars), while the cloth diapers

tended to look like this (children in leaking cloth diapars)

This diaper leakage resulted in contamination of the room environment
and the results of computer image analyiis of the floor are shown
here (Table 2). Use of disposable diapers resulted in significantly
less contamination of the floor, end when contamination vas present,
it was significantly lass concentrated. When toys were observed
under UV light, no contamination was observed on those from the
disposable diaper group, but as you might imagine, those from the

doth group looked like this (contaminated toy) or this (contaminated

toy).

The message | want tc leave with you this morning is that diaper
containment is an important factor for promoting good health in group

child care. Diapers that leak during diarrhea outbreaks result in



environmental contamination with enteric pathogen*, leading to an
increased risk of disease transmission. These data support the
conclusion that cloth diapers are a poor choice for use in day care
centers. While the elastic leg bands of plastic overpants probably
can make the cloth diapering system fairly occlusive, diaper capacity
and fluid binding are very important for preventing leakage of
diarrheal BM. Disposable diapars, particularly those containing
absorbent gelling material, have a fluid handling capacity that is
many times that of cloth diapers. Once the Ilimited fluid handling
capacity of the cloth diaper is excaeded, liquid BM is free to leak
from the diaper and contaminate the environment. Furthermore, the
edditional handling and storage of soiled diapers inherent to cloth
use is likely to provide edditional opportunities for t:he spread of

enteric disease.

In conclusion, as the videotape pointed out, diapers that provide
better BX containment offer an approach to improved health cara that
wa call "passive intervention" - that is, unlike handwashing and
other hygienic measures, no special actions are required. Use of
disposable diapers therefore represents a positive end easily
accomplished part of maintaining quality health cara in day care

centers.

t. V. Berg

10/25/19



REDUCING ILLNESS IN GROUP CHILD CARE SETTINGS:
THE ROLE OP DIAPERS

(Videotape Script 9/21/89)

Day care is a rapidly growing industry important to the changing
lifestyle of our country. During the past 15 years, the number of

vorking families with children less than ona year old has doubled

from 25% to 48%. In the next five years, this number is expected to
increase again by 50%. Currently, thara ara approximately one
m illion children under age 3 enrolled in organised child cere

facilities.

Day cara brings children together who are auscepti'ola to infection
and diaessa. Diarrhea is e major illness among children in day care
cancers. Day cara center children average 2.8 episodes per year, or
about: 30% more episodes than children cared for at home.
Microorganisms that cause diarrhea [IFre spread from child to child by
direct personal contact and from contamination of the day cara canter

environment by fecal matter.

This diagram illustrates how th9 spread of fecel microorganisms
occurs. From one ill child, the index case, other children pick up

the microorganisms from environmental objects, from other children,

or from day care personnel. The children become infected when they
place their hands or shared objects into their mouths. As the number
of ill children in the center increases, the opportunity for the

spread of infection to other children end their families increases.



TABLE |. BM leakage from disposable and cloth diapers.

Diaoer Grouo N No. Leaking Diaoers (%) Mean Leakage Trade"
Disposables 12 1 (3%) 1
Cloth 12 6 (50%) 2.8

eMean of diapers that leaked BM

TABLE 2. Con* amination of Floor with Artificial BM

Mean Intensity of

Diaper GrouD Area Contaminated (%) Contaminated Areas
Disposables 0.11* 54*
Cloth 0.95 76

eSignificantly different from cloth group at p<0.05 (Student"s t)



This chain of infection results in increased direct health care
costs, and even larger indirect costs associated with lost parental
vork tiae. Furthermore, there is ample evidence that infectious
diseases may be spread from day care centers to individual home
environments and to the community at large. The onteric disease
transmission chain is not just a day care problem, but has links

wherever diapered children Interact with susceptible individuals.

Previous studies in day care centers have detected fecal bacteria at
a significant frequency on objects like toys, furniture and hands of
children and day care personnel. Data show Increased contamination

during outbreaks of diarrhea.

Medical experts believe that a reduction in fecal contamination of
the day care center environment will lead to a reduction of diarrheal
disease transmission. One way to accomplish this Is through the use
of diapers that are better able to contain runny BM, Diapers that
reduce BM leakage therefore have the potential to reduce fecal
contamination in day care centers and to disrupt the transmission of

dIsrrhsal ditease.

The goal of the study dascribed on this vidaotape vas to provida a
visual demonstration of dlapar containment and hov leakage can lead
to contamination of the environment. While the focus hare la on day
cars, the seme hygienic benefits apply wherever one finds dlepered

children, including neighborhood play groups and family units.



Va compared BM leakage from two disposable diapers differing in .
containment performance in a simulated day care center, by
incorporating an ultraviolet visible brightener into an artificial BM
added to the diapers. The children vara diapered, and 50 milliliters
of artificial BM containing the fluorescent compound were delivered
into the back of tha diaper using a calibrated pump. The children
played in a simulated day care centar environment for 45 minutes.

Each child"s legs and hands, as veil as tha room environment, were

then photographed under ultraviolet light.

Percent of Diapers That .Leaked BM

PUm A Diaper B
JL i JL JL
33/36 96 23/48 48

Following tha play period, the percent of diaparn that leaked BM vas
determined, and the data are shown here. The results show a 50%
diffarenca in containment performance between the two diapers. 33
out of 36, or 96% of the A diapers leaked, while only 23 out of 48,

or 48% of diaper type B shoved lcakaga.

The consequences of BM leakage can be seen in these pictures taken
after 12 children wearing Diaper A loaded with artificial BM had

played in the room for 45 minuses. Contamination by the



artificial BM, seen aa light blua fluoraacance, i* visibla on tha
floor, toys, chairs and other objects in the room. These pictures
clearly support tha model of disease transmission proposed earlier.
Children playing in this environment are likely to pick up infectious

organisms on their hands and become infected vith them.

The next series of scenes demonstrate hov BM leakage could contribute

to the spread of disease-causing organisms in day care centers.

Here is a child on a riding toy that vill be shared by other

children. The artificial 3M is leaking down the side of thetoy as

you vill see under UV light.

Look at the condition of the toy vken it vas used by the other

children. These kids had more than Just the toy to share.

tfatch the reaction of the child vho finds the results of his leaky
diaper on tha floor in front of him..._His hands are nov

contaminated.

Hov look at the floor vhera he and other children have been playing,
photographed under OT light. You can imagine hov such contamination

night lead to the spread of disease.

This child is having fun cheving on tha toys he picks up off the
floor. He i elso nicely demonstrating hov infectious organisms can

be transferred from the environment to the mouth.



This is ths area of tha room where this child was sitting. Note the

contamination on the floor in the foreground.

In this scene a child is playing on a riding toy. His diaper Iis
leaking. Under UV light you can see the results. Now watch the
children who play with the bike next. One puts the bike handle into
his mouth and then thoroughly wipes his face after touching the seat

of tha bika. Another demonstration of hand to mouth transfer.

Next, watch the child on the right put the wooden block in his mouth.

Under UV light we cam see that tha block vas contaminated by

artificial BM.

Vhen Diaper A vas used, tha environment vas heavily contaminated.
Children playing in this room clearly had ample opportunity to pick

up the contamination.

Nov let"s look at the difference that better containment makes. This
is the simulated day care room after 12 children wearing Diaper B
with artificial BM had played for 45 minutes. You can clearly see
that this diaper leada to a cleaner environment. Lets fluorescent
material la present on the floors and toys aa compand to vhat you
oav before with Diaper A. A day care center environment with less
contamination by fecal natter means there is less chance that
children will pick up fecal bacteria on their hands or toys snd
become infected with disease-causing organisms. Better containment

vith Diaper B resulted in a cleaner day care environment.



In Addition, children wearing Diaper B had cleaner hand*. When
children®* hand* were photographed tinder ultraviolet light,
artificial BM waa seen on the hand* of 41% of the children wearing
Diaper A, but only 6% of the children wearing Diaper B were

contaminated. An example of hand contamination ia shown here.

Contamination of Hand*

UIMBax. A Diaper B
JL JL. JL i
14/34 41 3/48 6

So, ve have seen that vith better containment, both the environment

and hands were leaa contaminated.

This vidaotape has provided a visual demonstration of the value of
containment when diapers are used in group child care. You have seen
hov a day car* center environment can become contaminated by BM that
leaks from diapers and hov this contamination can infect children by
the oral rout*. While the disposable diapers used in this study
differ in containment performance, all modern disposables have vastly
superior absorbency and fluid handling characteristics relative to
cloth diapars, which are probably a poor choice for group care
situations. Tha traditional public health approach to disease
control in day car* canters has involved three key elements: Good
handwashing practices, good house"Cleaning practices, and segregation
or exclusion of sick children. These approaches can be effective,

but they all require continuous, conscientious training and actions -



actions that art all to easy to neglect in the busy day ear*

environment. Diaper* with superior BM containment offer the
potential for effective passive intervention, and thu* represent an
important new approach to promoting good health for children in group

care settings.

&. V. Berg
9/21/89
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Ultra Pampers® Plus
helps control

irritatingwetness

Ultra Pampers Plus has an inner
layer that contains unique absor-
bent material that combines with
urine to form a gel in the diapers
core. The irritating wetness that is
locked away can't be squeezed
back against your baby’s skin or
mix with stool.

Inner layer of
absorbent libers

Lock-away core

Blue waistshield
provides
moisture-proof
protection

"Ultra Pampers Plushas
been proven ellectivo

important (or rainta’Niig
healthy babyskirt."
241-135B

Ultra Pampers®Plus
versus

other diapers

Cloth diapers hold wetness
ag atms Iglg W

CIO h diapers' limited
absorbency allows
them tobe read|l%
saturated and hold
urine against your
baby"s Skin.

Conventional disposq(bles let
wetness squeeze bac

Conventional
dlsposableswork like
a.sponge: Aithough
urine isabsorbed
into the diaper,
Bressure from the
aby's body can
squgeze ithack
against skin and into
contact with stool.

Ultra Pampers Plus helps lock
wetness ab)v f rom sknﬁ)

The unique core of
UItraPaquersPIus ilemey FUS

has absorbent
elling material - Topsheet
?hat c%mblnes With B
urine to help lock
wetness away from
the skin and stool. 0
9 o o O

What
Ultra Pampers® Plus
means foryou and

your baby

o New lock-away core for less
leakage.

o Helps control wetness and
skin pH, two factors important for
maintaining healthy infant skin.

0 Super-thin diaper snuggles up to
your baby for comfort without bulk.

o Sure-fit tapes and special taping
panel allow for easy refastening so
that you can check your baby
again and again.

o Dry Bear design provides an
easy guide for an even fit.

0 Blue waistshield helps stop
leaking at the waist-even when
baby is lying down.

PAO-285

What every parent

should know about

DIAPER
R ASH

““ Who gets it?
““ What causes it?

- What you as a parent
can do about it.

Provided in the interest
of better infant care by

Ultra Pampers’”Plus



DIAPER RASH

W h o gets 1t?

o Approximately 30% of
all babies have diaper
rash at any given time.

0 Babies between

8 and 10 months of age
have the highest rate of
diaper rash.

0 Bre astfed babies’
stool is less irritating.
Therefore, they have a
lov/er incidence of
diaper rash than
bottlefed babies.

o Babies who
have diarrhea
experience more
rash.

0 Babies on
certain antibiotics
may experience
more rash.

«1987 by Procter & Gamble

What causes 1t?

0 Urine retained in the
diaper and in contact with
the skin can weaken your
baby’s healthy skin.

0 Urine mixed with stool
raises the skin pH.

o This inturn causes
digestive agents inthe
stool to cause greater
damage to your baby’s
skin.

0 Rubbing and chafing of
the skin increase this
damage as does infection
from bacteria and yeast in
the stool.

Diaper rash rarelycauses serious health
consequences, butitmay be uncomfortable for
yourbaby and distressing foryou as a parent.

New research confirms that the
causes of diaper rash are complex.

URINE

HEALTHY SKIN

URINE

DAMAGED SKIN

rubbing:

DIAPER RAJH
-

How parents can
help maintain

healthy infant skin

o Keep your babys skin clean
and dry.

0 Gently clean diaper area with
water and cotton during changes,
especially after a bowel
movement.

o Don't allow your baby to stay in
a wet or soiled diaper.

o0 Change diaper immediately after
a bowel movement to avoid the
mixing of urine and stool.

0 Use a diaper with absorbent
gelling material that helps lock wet-
ness away from your baby’s skin.

o If diaper rash develops and
persists more than 48 to 72 hours,
contact your health care
professional.





