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for integral CRSs
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UN Reg. 44-04 Possibilities for

Approval

Universal
GROUP CATEGORY
Belt ISOFIX
attached
Lateral facing (integral) A
0
Rearward facing (integral) A
0+ Rearward facing (integral) A
Rearward facing (integral) A
For\A{ard facing A A
(integral)
|
Rearward facing (integral) A
I For\A{ard facing A
(integral)
Rearward facing (integral) A
m For\A{ard facing A
(integral)




UN Reg. 129 Possibilities for

Approval

Integral
RF and FF have a volume
controlling size

Category
Orientation i-Size CRS
(Universal)
Lateral facing (carry-cot) NA
Rearward facing A
Forward facing (integral) A




Lateral Facing Car Seats

= Medical need for Lateral facing CRS Globally

— There are cases where children cannot use a RF infant carrier.
= Special needs child considerations — inability to support head

= Lay flat for small infants — premature babies — oxygen depletion

— A lie-flat solution must be made available!



Medical Needs — Premature Infants

Research studies for special medical situations that require
lay flat seats

> Risk of oxygen desaturation
infants,specifically premature infants and those with low-birthweight, who are transported

in upright infant car seats.
— Bull MJ, Stroup KB, Premature infants in car seats. Pediatrics 1985; 75: 336-9.
— Bull MJ, Weber K, Stroup KB. Automotive restraint systems for premature infants. J. Pediatr. 1988; 112: 385-8.

> Bradycardia and hypoxia — premature or sick newborns - upright in car seat.
— Bass JL, Mehta KA, Camara J. Monitoring premature infants in car seats: implementing the American Academy of
Pediatrics Policy in a community hospital. Pediatrics 1993; 91: 1137-41. %
—Bass JL, Kishor A, Mehta KA. Oxygen desaturation of selected term infants in car seats. Pediatrics 1995; 96: 288-90% .

> Oxygen desaturation with or without the occurrence of apneic spells in premature infants
positioned in an ordinary sitting type infant seat...
—Willett LD, Leuschen MP, Nelson LS, Nelson RM. Risk of hypoventilation in premature infants in car seats. J. Pediatr.
1986; 109: 245-8.
— Willett LD, Leuschen MP, Nelson LS, Nelson RM. Ventilatory changes in convalescent infants positioned in car seats.
J. Pediatr. 1989; 115: 451-5.



American Academy of Pediatrics Recommendations

(D Safe Transportation of
Premature and Low Birth Weight

Infants (RE9617)
[Pediatrics.vol97,No.5, May.1996]

The AAP Committee on Injury and Poison
Prevention and Committee on Fetus and Newborn
issued a recommendation in 1996 on the safe
transport of premature infants and infants with
low-birthweight.

Infants with documented desaturation, apnea, or
bradycardia in a semi-upright position should
travel in a supine or prone position in an
alternative safety device.

American
Academy of

weTn Policy Statement
Pediatrics ¥

Pediatrics Valume 17, Number 3 May, 1996, pp, 755700

Safe Transportation of Premature and Low Birth Weight Infants
(RE9617)

AMERICAN ACADEMY OF PEDIATRICS
Cammities on Injury and Poison Preventice &nd Commmitiee on Feins and Hewboem

* ABSTRACT. Special considerations are essential ta emyure the safe trunsportation of premuture and low
hirth weight infants. Both physical amd physiologic itses must be consitered in the [prepEr positinning of
dbees ifants. This statement discosses current resommendations based on the ladest pesearch and provides
Euiulrhlim:s [fur phoysicinn whi counsel parents of very smull [sFands om the chobce of the becst car safety sears
For their infants.

Emgroved sarvival retes dod earlier cischarge of premature isfints have incressed (B pamber of isdnis wighing
Iz tham 2500 g i ars being transposted i pivale vehicies. To ersors et thess infamis are tansposted safely,
specilic goidelings regarding 1he proper selection and e of mr mEsy seals and olser DECUpENL Fesiraint devices Ty
Hils popmletivn ars wanmaged

Curreafly, Federnl Motor Vehicle Safery Standard 213, which established design el dymamic perftmancs
requiremeats for child restraint systenes, appliss to children weighing up o S0 fb bl has o misimen, welpht [Fmit
extablished in ke stamdrd. Mot safety retrints on the wcarkont are desdgned for infants weighing mars than 7 b
(3.1 kgh[L,2] and only recontly have studies bees done that allow some predictice of the protactive Gpabilities of
Testraint devices fof infamts weighing Tess than 7 [b. Reserch has imdicated tkat scome infants, particdarly
preraaiuce aad Jns binth wel ghit infints, may be sabjet 1o ovpgen desitumation when pisced in @ prminpright
posilion in car gafity seats [3-5] Both prowth and seurologic masmesion mary infleence the potential sk of
CESPTALITY oo promise in.mmng-]::v_-in:. Further iswsstigation Is peoessry to define preisely (e population st
risk and the sinztioms in which fgk oo,

Several specific recommen dilions tan be ns de reparding tassportation of infants #l posdble risk of
respiTaLary problems;

1L Carrent infoemeation auggests that wwch preterm infant born at kess tham 57 weeks' gastation shiuld have a
perriod of shearvation in a car safity st before hespial disckarge to monitor for poasible apos, bradyrandia, o
AyESR deraturation. An appropeiale hospital gsiT porson shoiald concuct the ohesrvation. Fospitals shoubd develop
pallcics o ieclude this evaluation in their dEscharge planning process, [4] An Acufemy-endoesed vides, "Special
Dielivery: Saft Tramsporasion of Premabere and Small Infants,” captaiss sdditicaal information oo this tapic: [6]

2. Famlies shoald minimire trave for iufants 2¢ risk of pespirmtory compromise.

3. Infants with documented desaeration, apnes, o bradeandia in o sEmiupright posdtion should tnrvel in a
SUPIEE OF [roge pasiton in an allcrative sality devise. The iise of other wpright esquipenest, inchading (nfanl
Fuwangs, infant gears, Snd infant carviers, should be avridod.

_Almmnl.i_w_: child restraiol devices are svailsble for Isfinks who mest travel in @ prone, supiee, or semivprght
posilian. Specific inforsation regarding curreadly svatlshle reseraint #yilems can be chtained from the Americas
N:a-dem;-sd’l‘_bdiauir.-: heochiare, “Family Shogging Guide ¢ Car Sealz™[7|

I smiupeight pesition can be malatsined safely by the imfane, & conventional car safety sent that allows for
PEORET piditinnimg of the: fow birth welght infamt shoesdd be ssleried, Betier shservation of e gnikng (5 posgible when
Ve chEld i 4 pear-facing car safety seal adjacent 1o an odull ratber 153 in o g bed (Se guideline 7 in this
statenent [or information on passenger-gide front air B}

. Infants fur whom kose cardiac and ageea meeiors ar prescribed should wse this monitoring equipment
during Ltavel and hinve poriable, self-conlained power availabbe for Livice the duration of the expecied tmnspod time.

3. Becas: commeacially available securement systerms for all pctible medical equipment sach 35 mosdloes
and axygen ks are Bmised and not chegigned for use |s motor wehicles, such equipmest should be wedged on the
Moor ox undes the: wehiclo seat to prevent it from becoming a dampemus projestila in the event of a ceash or sudden




American Academy of Pediatrics Recommendations

@Transporting Children With
Special Health Care Needs

(RE9852)
[ Pediatrics.vol104,No.4, Oct.1999]

The AAP Committee on Injury and Poison
Prevention and Committee

Infant-only car safety seats with capacity to recline
are useful for infants with many medical problems,
especially respiratory conditions.

Product Development ProDev Associates, LLC Project Management

Tkng fdesy Frovm Comeept ie Pradiection

Appendix C

American ; Policy Statement

Academy of @

Pediatrics
Pediatics Viinee 104, Number 4 Dctober 1999, pp S3-991
Transporting Children With Special Health Care Needs
(RE9852)
AMERICAN ACADEMY OF PEDIATRICS
T i Injury and Frovention

ABSTRACT. Child ven with spacial bealih care seeds should have access to proper ressu rces for safe transporEation,
This patement reviews important considerntions fr teansparting chibdren with spe clal healdh eare needs and
provides current guidelines Tor the protection of chilidres with specifie bealth care nieds, inchading those with
racienstomy, a splcs st challenging behnviars, sr muscls tone ities a3 well a8 dhose i [
wheelchnirs.

ABBREVIATION. FAMWSS, Federl Motor Vehiole Safety Stamdand.

All children, including thoae with special bealth cane niseds, should trve ancess w proper ressuress foe safe trmsponalisn,

Families and health care pe i Id be Eformed of bass guidelings fur slbeting rostruints, positioning ckildran

inluIhm.andsnurEgMunuﬁmiuaumoMqu_pr‘mmimhpﬁmilywl.lnle-!mw]m'Pmmsnn..m
of th = pEOpET children with spectal health sire noeds during mavel *and

hesey aveid sse of products, i 0t hods of oe vehioles

Federal Metoe Vihiche Safety Stadand (FMVES) 215, which regulstes design and performance of ¢hild restraing satems,
does not necogs o e childses with special meeds may requine e 5 of rpecia] opcupast resimint syssems. The stndand
alsn does x ific design and ituria for oconpa ion devines that can provide sl ssting
fior childres with itims. Crash festing of car ¥ dhat meet FMWES 215 has besn done with test dummies
represexting childsen without specinl medseal problems that would affict reileaisd use in motor vehicles, The biomechanscal
effects of a cmsh on it dusmies representative of children with spesial medical nesds in amy restmint Bystim Bave not
heen studied. Further resaarch. is nesdid, including develupment of vec h fost dhommmies by the Massesa] Highway Trafiie
Safety Adurinistration to addeess thesy concems,
Childses with special needs should not be e i Femch stase's b ing chid vestmint and
sizt bt mee, Pedintricians cin serve ws mesources for inn 1o Jegislesars, policy 3, and luw ek
professsonals, s well 25 schood officials who may be anaware of the imporiance and availabiliey of necupest protectian
systesss for ehildven with special noeds.
IMPORTANT CONSIDERATIONS
L Therear seat is the sefes place For all children, and rear-fising <o sefesy seats must mever e pliced in te fran
et ol & woicle hat hes a froen passenger airhag, The impact ofa deploying air bag can seveesly injure or kil as
inflenn or small child. Childn may also be at risk of injury ifthey are ot of position es e sgainst the dsa7 0En
vehicle with 2 side aif bag.
2. For achild wiih special bealth care needy who raquires frquent obisrvation durisg sevel and fir whom no aduls
is availible 10 accompasy the child in the back seas, sm wir bag anfol swisch should be &n sidared for the veliels
3 provided by of the vely e mamefacturer of the car safuty seat muss be
[illcrwed.
4. Plans for procurement of the most appenpréa sastmine and tmaining fir the proper use of the device aed 1s
installation in the vehicle should be incorporated o hospizal discharge plameing fir all chide with specl

P 10
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However, the current lateral envelope is too large

= The current ISOFix fixture in UN Reg. 44 is very large and has
been criticized as being too large.



Current lateral envelope is too large

Aprica Fladea
(belt attached)



Current lateral envelope is too large

Jane Matrix
(ISOFix attached)




Current lateral envelope is too large

Britax Baby Safe Sleeper
(belt attached)

The belt routing of Baby Safe Sleeper largely differs from that of other products. Also, the
product does not have a base that the most ISO-FIX type CRS have. Therefore, Baby Safe
Sleeper does not fit into the lateral envelope which is designed for products with a base.



Lateral Facing Car Seats Proposal

» Develop a volume that is within the RF and FF volumes, apart
from the side that uses the centre seat position, no conflict

with vehicle space.
= No added complexity for consumer



Internal CRS space

Validation based on the inside dimension

840mm+a (740+50+50+a)

¥
v

Q1 Dummy (9.6kg) height: 740mm
The envelop should be at least 840mm wide based on the assumption that
Q1 dummy lays down and the thickness of the wall and cushion are 50mm.

Given that there are differences in room and wall thickness by manufacturer, the current lateral
envelope width (935mm) should be considered appropriate. No change in this dimension



Unnecessary Volume

Unnecessary part for bed type CRS

=)




Compatibility with the vehicle seats

Compatibility with the shape of vehicle seat

Modification to be more compatible with the vehicle,
centre seat back

=

No change required as the current envelope
Already fits into the projected part of the center seat.



Unnecessary Volume

Unnecessary parts for bed type CRS



Proposal of New Lateral Envelope Shape

Current lateral envelope New lateral envelope



Lateral Facing Car Seats Proposal

Integral
Each has a volume
controlling size

Category
Orientation i-Size CRS
(Universal)
Lateral facing (carry-cot) A
Rearward facing A
Forward facing (integral) A

= Develop a volume that is within the RF and FF
volumes, apart from the side that uses the centre seat

position, no conflict with vehicle space.

= No added complexity for consumer




Comparison with R44 Fixture

EEAE. ]

UN Reg. 44 UN Reg. 129

UN Reg. 129 downsized envelope cut 60mm
around the backrest and 131mm around the
front seat side from the current envelope




Overlay of the Rear facing and new lateral envelope

Rear facing and new lateral envelopes




Overlay of the Forward facing and new lateral envelope

Forward facing and new lateral envelopes




CRS fit into proposed new envelope

Aprica Fladea




CRS fit into proposed new envelope

Jane Matrix




CRS fit into proposed new envelope

Britax Baby Safe Sleeper

The belt routing of Baby Safe Sleeper largely differs from that of other products. Also, the
product does not have a base that the most ISO-FIX type CRS have. Therefore, Baby Safe
Sleeper does not fit into the lateral envelope which is designed for products with a base.



Dimensional, Vehicle Fit Comparison with R44 Fixture — 268
Vehicles

U=Distance from the front seat to the intersection of the rear seat and rear seat

UN Reg 44 backrest when the position of the front seat is set at middle
L
Measurement M I X I+X W MIDEOINT Z
o . e
Criteria (Min 220MM)| (Max TOMM} | (Max SMM) | (Max 75MM) | (Min 71588) (Min 715MM) (Max B5MB)
Pags 2687 245 21 132 251 167 240
Fall 1 10 233 i24 5 BZ 16
Pazg Raflo 0. 5% 81.8% 7.8% 48, 3% 937 % g2 3% ga.5%
s of 6 268
Compatible Vehlcle = T Ly ==
Compatibiity Ratio 2.2%
vanlcl atiniify Iz slgnincantry | d from 2.2% to 67.3%
UN Reg. 129 Proposal %7 c1# compatiniity s signifcanty Improvsd from
L\
Measurement M | X +X W MIDECINT s
- i e
Criteria (Min Z20MB) | (Max 7OMM] | (Max GOMM) | (Max 135MM)| (Min S340MM) (Min 554MM) (Max BSMB)
Paas 267 24T 230 246 256 251 240
Faill 1 o 17 10 ] 5 16
Pazs Ratio 00.5% 02.2% B2.2% 81.8% a5 5% 83.7T%: ga_5%
& of 234 cars among 268 cars
Compatitle Venlchs
Compatiblirty Ratio BT.2%




Physical, Vehicle Fit Check of envelope — 40 Vehicles

220mm

B0 mm

&0 mam

|3
213 mm

325 mm ‘ a30mm
i I

E00rmm

Investigation with physical model of the envelope — it was possible to place the fixture through
the door aperture of 40/47 vehicles for assessment




Result — 97.5% Compatibility

47 vehicles were available for assessment. It was possible to manipulate the fixture into 40 of
the vehicles. 40 vehicles were assessed.

Space between

Space between

Distance to inside of the | inside of the uAngelfsc:Jfr;Z:e
Front Seat door and door and PP
. . of envelope
(cm) head side leg side eeaed)
(cm) (cm) g
Maximum 59 46 15 29.8
Minimum 13 7 4 5.7
Average 20.7 30.2 8.3 10.6

Interferenc Interference
Item e with door [MEEEEEE with center
Checked . . with headrest
interior console
No Issue 40 39 40
Have Issue 0 1 0
Pass Ratio 100% 97.50% 100%
# of
compatible 39 cars /40 cars
cars
Compat_lblllty 97 5%
Ratio




Summary

= There is a gap in R129 compared to R44 for Universal Lateral CRSs

= Reviewed the research and established a medical need for a Universal
Lateral solution

= Reviewed the R44 fixture with current products, it is too large.
= Developed a Universal lateral envelope in line with R129 R2 and F2x

= Assessed the fit of new lateral envelope in 268 cars to show proposed
envelope has 87% Compatibility

= Assessment of physical fixture in 40 cars to show proposed envelope has
97.5% Compatibility

= Current lateral products mostly fit within the proposed Envelope

= We would like to propose this envelope as completion of the integral
Universal fixtures.
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