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1. Anticipated Factors for Enhanced
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4. Comparison of Component Responses

- Tibia Bending -
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Flex-PLI tibia response characteristics are much
closer to those of human compared to TRL legform

Tibia

4. Comparison of Component Responses

- Knee Bending -
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@ Flex-PLI knee joint is stiffer than that of human

@ Flex-PLI stiffness is much more comparable to
human stiffness than TRL legform

Knee (ACL)

5. Correlation of Assembly Impact Responses

- CAE Correlation Study -
Correlation of Tibia Injury Measures

TRL Legform Flex-PLI (Flex-PLI)
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Konosu et al. (2009)
® No correlation between TRL legform upper tibia
acceleration and human tibia bending moment
® Good correlation between Flex-PLI and human tibia
bending moment

Reference : Konosu, A. et al., Evaluation of the Validity of the Tibia Fracture Assessment Using the Upper Tibia Acceleration
Employed in the TRL Legform Impactor, IRCOBI Conference (2009)

5. Correlation of Assembly Impact Responses

- CAE Correlation Study -
Correlation of ACL Injury Measures
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® No correlation between TRL legform knee shear
displacement and human ACL elongation

® Good correlation between Flex-PLI and human
ACL elongation
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1. Anticipated Factors for Enhanced
Injury Mitigation

- Enhanced Injury Assessment Capabilities -

Tibia Knee
TRL Legform Flex-PLI
(O njury criterion f;_», (O] injury Criteria ri‘_l (O] mjury Criteria
E Individual '-
i} — Femur3 297mm Measurement
BM
Fomu:2 217 Bending
Beegp. Angle
BM I
Upper Shear
end of -
Upper Tibia * = Dlsp.
Asgeleration J
Tibia1 ) Y
BM 134 mim
Tibia-2
No instrumentation B“ Z‘Mmm‘
]j'B“ 294 mim|
Tibia-4 y
BM 374mm

S+ BM: Bending Moment 5. EL.: Elongation

® \Vider coverage of tibia fracture ® Flex-PLI ligaments elongate due to
® Use of bending moment that best combined knee loading
describes human tibia fracture ® Use of ligament elongation provides

better correlation with human injuries 4
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1. Anticipated Factors for Enhanced
Injury Mitigation

- Otte et al. (2007) -

CHARACTERISTICS ON FRACTURES OF TIBIA AND FIBULA IN
CAR IMPACTS TO PEDESTRIANS - INFLUENCES OF CAR BUMPER
HEIGHT AND SHAPE

Otte, D.*; Haasper, C. **
* Accident Research Unit
** Trauma Department
Medical University Hanover. Germany

ABSTRACT

This study deals with the analysis of lower leg fractures in pedestrians after collisions with
passenger cars and examines to what extent the shape and location of the factures in the lower leg
changed. following alterations in the shape and height of bumpers. It can be assumed that the bumpers
changed in form and effective impact height. not least due to the realization of the developments of
vehicle safety tests as in the context of the European Union Directive 2003/102/EC. In addition,
consumer protection tests, EuroNCAP. accomplished a change of the injury situation.

For the study. traffic accidents from GIDAS (German in-Depth-Accident Study) were selected.
which had been documented in the years 1995 to 2004 by scientific teams in Hannover and Dresden
areas and for which there is detailed information regarding iniurv patterns and collision speeds. The

® 1995 — 2004 GIDAS data
® 143 pedestrians with leg fractures (tibia/fibula) documented
by X-rays

Reference: Otte, D., Haasper, C., Characteristics on Fractures of Tibia and Fibula in Car Impacts to Pedestrians — 5
Influences of Car Bumper Height and Shape, IRCOBI Conference (2007)
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1. Anticipated Factors for Enhanced
Injury Mitigation

- Otte et al. (2007) -
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If the heights of the fractures are correlated to the effective dynamic heights of the bumpers. it turns
out that 80% of all fractures are located between 19 and 46 cm. whereas 80% of the impact forces are
transferred at heights of 32 to 44 c¢m of the lower leg (Figure 4). Thus the cause of the fractures is

frequently located above the fracture itself. Fracture height and bumper height were only identical in

17.5% of the cases. in 47.5% fracture was above the bumper and 35% fracture below the bumper.

® Fracture location was identical to the bumper height only In

17.5 % of the cases

® 82.5% of fractures are presumed to be due to indirect loading

Reference: Otte, D., Haasper, C., Characteristics on Fractures of Tibia and Fibula in Car Impacts to Pedestrians — 6

Influences of Car Bumper Height and Shape, IRCOBI Conference (2007)
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1. Anticipated Factors for Enhanced

Injury Mitigation

- Japanese In-depth Accident Data (ITARDA) -

Anlkr:jeu/rFyOO’I Patella Eracture Knee Ligament TRL Legform
S 2% Damage :

\'\

Femur Fracture SK;ee
0 Knee ear
8% Bending Disp.

Angle

Leg Fracture
Away from Bumper
65% Knee

Ligament (i@ |
Elongation gk

References:

Tibia-3

(1) "FY2005 ITARDA Report : Investigation of Vehicle Safety Measures by Tibia-4
Accident Reconstruction”, ITARDA (2006) (in Japanese)

(2) Otte et al., Characteristics on Fractures on Tibia and Fibula in Car Impacts to

Pedestrians — Influence of Car Bumper Height and Shape, IRCOBI (2007)

Most significant improvement is with leg fracture mitigation *
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2. Estimation of Cost Reduction due to
Tibia Fracture Mitigation

- Estimated Reduction in Annual Medical Cost (US, JPN) -

Number of Pedestrians Sustaining

Tibia Fracture by MAIS
PCDS, age > 15

Fatality Ratio by MAIS

Fatalit : i
MAIS Ratioy :
2 1.0% -
3 53% | I b
4 22.5% ﬂ u
5 47.6% - -
6 99.0% Bigecs A Bruheblilof Bttty on: Mgl Kugee

MAIS | Total with Tibia | without Tibia
Fracture Fracture
1 165 0 165
2 74 4 70
3 70 25 45
4 31 8 23
5 49 17 32
6 18 6 12

Reference : Goertz A., Accident Statistical Distributions from
NAS CDS, SAE Paper #2010-01-0139 (2010)

Percentage of Tibia Fracture by Injury Severity

Injury With Tibia | Without Tibia
Severity | Fracture (%) | Fracture (%)
Fatal 32.7% 67.3%
Severe 22.6% 77.4%
Minor 0.0% 100.0% 8
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2. Estimation of Cost Reduction due to
Tibia Fracture Mitigation

- Estimated Reduction in Annual Medical Cost (US, JPN) -

Percentage of Tibia Fracture
by Injury Severity

Injury With Tibia Without Tibia
Severity Fracture (%) Fracture (%)

Fatal 32.7% 67.3%
Severe 22.6% 77.4%

Minor 0.0% 100.0%

X

Number of Pedestrians by Injury Severity

Injury 16YO and older 0-15Y0
Severity us JPN US JPN
Fatal 3816 | 1372 276 29
Severe 11501 | 6730 | 2357 | 1277
Minor 31112 | 36517 | 11399 | 8974

US Fatal :

FARS
US Non-fatal : NASS-PCDS (Weighed)

JPN : ITARDA

X

Average Medical Cost per Case

i AlIS ibi
mw ; = For Tibia Fracture
ol = $44.684
el s 10 ] G5

Annual Medical Cost
due to Tibia Fracture

Country

Cost

US

$ 171,901,940

JPN

$ 88,010,679

X
0.825
X
0.7

v

Annual Medical Cost Reduction
from Tibia Fracture Mitigation

Level)

(coverage
increase)

(Protection

Country Cost
US $ 99,273,370
JPN $ 50,826,167
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Overview of Cost Estimation Procedure -

Number of
Pedestrians

Percentage of
Tibia Fracture by

Number of
Pedestrians with

[ Cost per Case }

Sustaining Tibia Iniurv Severit Tibia Fracture by
Fracture by MAIS jury y Injury Severity
In-depth accident

data Multiply
<€

Fatality Ratio by Number of v

MAIS Pedestrians by
Injury Severity Annpgl Cost due to
Tibia Fracture
National accident
statistics Multiply
>

Coverage Increase by
Introducing FlexPLI

Protection
Level
Annual Cost Reduction from
Tibia Fracture Mitigation

by Introducing FlexPLlI

10
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Overview of Cost Estimation Procedure -

Number of 7 Percentaqe of Number of
9 Pedestrians with

T:g'_i Frg:tyerﬁtby Tibia Fracture by { Cost per Case ]
Jury y Injury Severity

Pedestrians

Sustaining Tibia
Fracture by MAIS
In-depth accident

data Multiply
<€

Fatality Ratio by Number of A
MAIS Pedestrians by
Injury Severity [ Annual Cost due to ]

Tibia Fracture

National accident

statistics Multiply

Coverage Increase by Protection
Introducing FlexPLI Level
Annual Cost Reduction from

Tibia Fracture Mitigation
by Introducing FlexPLI 11
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2. Estimation of Cost Reduction due to
Tibia Fracture Mitigation

- Estimation of Percentage of Tibia Fracture by Injury Severity -

Number of Pedestrians FX: fracture
Sustaining Tibia FX by MAIS Number of Pedestrians Sustaining Tibia FX by Injury Severity
MAIS with without with Tibia FX without Tibia FX
Tibia FX | Tibia FX MAIS _ ,
1 N - ‘ Fatal Severe Minor Fatal Severe Minor
1 1
2 N, n, 1 0 0 N, 0 0 n,
3 Ny N 2 NXR, | Nx(1-R,) 0 xR, | nx(1-R,) 0
4 N n
4 4 3 NoxR; | Nax(1-Ry) 0 nxR; | nyx(1-R,) 0
5 N; N5
5 NoxRs | Ngx(1-Ry) 0 nxRs | ngx(1-Ry) 0
Fatality Ratio
MAIS | Ratio SUM N; N, Ny, Ny ng N
1 R1
2 R2 e
3 R3 . . . .
4 R, Percentage of Tibia Fracture by Injury Severity
5 Rs Injury Severity with Tibia Fracture without Tibia Fracture
Severe Ng / (Ng +n,) ng/ (Ng +n,)
Minor N, /(N +n_) n./(N,+n.) 12
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

Number of Pedestrians Sustaining Tibia Fracture by MAIS

US (NASS-PCDS) JPN (ITARDA) US (NASS-PCDS)
MAIS Numbers | Numbers | age>15
total . V\.”th vy|t.hout total : V\.”th VY't.hOUt JPN (ITARDA)
Tibia FX | Tibia FX Tibia FX | Tibia FX age>15, collision with

1 165 0 165 77 0 77 passenger car or wagon

2 74 4 70 45 12 33

3 70 25 45 36 7 29

4 31 8 23 26 4 22

5 49 17 32 45 4 41

6 18 6 12 27 4 23| FX:fracture

Fatality Ratio by MAIS

Jity v

e MAIS Non-fatgl Fatal . Fatality Ra.tio
Raw Weighted Raw | Weighted Raw Weighted

» 1 1 83974 | 31378428.0 345 | 20144.0 0.4% | 0.1%->0.0%

| — 4 2 22562 | 4148494.0 621 42577.7 2.7% 1.0%

? 1 E P 3 13252 | 1358201.0 1217 | 76251.3| 8.4% 5.3%

e — 4 3457 | 3053623 | 1677 | 88814.0| 32.7% 22.5%

Reference:Goert;“A. — 5 1709 119922.9 | 2414 | 109091.8| 58.5% 47 6%
Statistical Distributioné from NAS CDS, 6 17 838.9 1886 79165.8 99.1% 99.0% | 13

SAE Paper #2010-01-0139 (2010)
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

- Estimated Percentage of Tibia Fracture by Injury Severity -
Number of Pedestrians Sustaining

Tibia Fracture by MAIS

age > 15 Fatality Ratio by MAIS
US (NASS-PCDS) JPN (ITARDA)
with without with without MAIS Fata!'ty o
MAIS | Total Tibia Tibia Total Tibia Tibia Ratio
Fracture | Fracture Fracture | Fracture 2 1.0% o
1 165 0 165 | 77 0 77 3 53%| i
2 74 4 70 45 12 33 4 22 59 . F I
3 70 25 45| 36 7 29 5 47 6% E— iy
4 31 8 23 26 4 22 0, Figure 14. Probability o };r:;u Maximum Known
5 | 49 17 32| 45 4 41 6 99.0% | st
Reference : Goertz A., Accident Statistical Distributions from
6 18 6 12| 27 4 23 NAS CDS, SAE Paper #2010-01-0139 (2010)
Percentage of Tibia Fracture by Injury Severity
us JPN
Injury With Tibia Without Tibia With Tibia Without Tibia
Severity Fracture (%) Fracture (%) Fracture (%) Fracture (%)
Fatal 32.7% 67.3% 12.9% 87.1%
Severe 22.6% 77.4% 19.4% 80.6%
Minor 0.0% 100.0% 0.0% 100.0% 14
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

- Overview of Cost Estimation Procedure -

Number of
Pedestrians
Sustaining Tibia

Percentage of
Tibia Fracture by

Number of
Pedestrians with
Tibia Fracture by

Injury Severity { Cost per Case ]

Fracture by MAIS

In-depth accident
data Multiply

! (

Injury Severity

Number of

Y

Annual Cost due to
Tibia Fracture

Fatality Ratio by
MAIS

Injury Severity

Pedestrians by [

National accident
statistics

Multiply

Protection
Level

Annual Cost Reduction from
Tibia Fracture Mitigation
by Introducing FlexPLI 15

Coverage Increase by
Introducing FlexPLI
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

Inju 16 YO and
Se\J/e?iCty older 0-15Y0
276
Severe 11501 2357
NASS-GES data

- Number of Pedestrians by Injury Severity -

Number of Fatal was derived
from FARS(2009)

Number of Severe and Minor was
derived from NASS-GES (2009)

16 YO and older 0-15Y0O
NASS-GES Variable: INJSEV Weighted Weighted
Case Case
case case
No Injury (O) 776.4 15.6

Non-incapacitating Evident Injury (B - 19442 4 - 5959.8

Number for Minor Injury

<— Number for Severe Injury

JPN

Incapacitating Injury (A) 11501.4 2356.9
| Fatal Injury (K) 84 | 24476 9| 2470
Injury 16 YO and
Severity older 0-15Y0
1372
Severe 6730 1277

36517 8974

All of Japanese data were derived from ITARDA (2009)
Fatal: Died within 24 hours from accident

Severe: Injury that requires 30 days or more for cure
Minor : injury that requires less than 30 days for cure

16
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

- Overview of Cost Estimation Procedure -
Fracture by MAIS

 Numberof
Pedestrians with
Tibia Fracture by { Cost per Case ]
Injury Severity
In-depth accident

data Multiply
<€

Fatality Ratio by Number of A
MAIS Pedestrians by
Injury Severity [ Annual Cost due to ]

Tibia Fracture

Number of
Pedestrians
Sustaining Tibia

Percentage of
Tibia Fracture by
Injury Severity

National accident
statistics

Multiply

Coverage Increase by Protection
Introducing FlexPLI Level
Annual Cost Reduction from

Tibia Fracture Mitigation
by Introducing FlexPLI 17
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Number of Pedestrians with Tibia Fracture by Injury Severity -

Percentage of Tibia Fracture

by Injury Severity Number of Pedestrians by Injury Severity

Injury FWitth Tibif/‘ \|’:V"h‘t’“t Tif,’/ia Injury 16YO and older 0-15Y0
Severity U;ac ure (JF",L U;ac ure (JF‘;L Severity US JPN US JPN
Fatal X ARITA BCEARGET B Fatal S810| 1372} 276 29
S 296 (y" 194 (y" 77'4(; 80'6(; Severe 11501 | 6730 2357 | 1277
SYETE L L Minor 31112 | 36517 | 11399 | 8974
Minor 0.0% | 0.0% | 100.0% | 100.0% ToEa——
US Non-fatal : NASS-GES (Weighed)
JPN : ITARDA

Number of Pedestrians with Tibia Fracture
by Injury Severity

Injury 16YO and older 0-15Y0O
Severity us JPN us JPN

Fatal 1248 177 90 4
Severe 2599 1306 533 248

Minor 0 0 0 0
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

- Overview of Cost Estimation Procedure -

Number of Percentaqe of Number of
Pedestrians Tibia Fract?Jre b Pedestrians with
Sustaining Tibia y Tibia Fracture by Cost per Case

Fracture by MAIS Injury Severity Injury Severity
In-depth accident
data Multiply

€

Fatality Ratio by Number of A
MAIS Pedestrians by
Injury Severity [ Annual Cost due to ]

Tibia Fracture

National accident
statistics

Multiply

Coverage Increase by Protection
Introducing FlexPLI Level
Annual Cost Reduction from

Tibia Fracture Mitigation
by Introducing FlexPLI 19
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Cost per Case (US) -

The Table A-1
Economic Summary of Unit Cosls. 2000
Iepact 2000 Dollars
Moty Nguicle RO MASO Mas1 MAIS2 MAS3 M MASS Fexd
2000 INJURT COMPONENTS

Medical $0 $1 $2,380 $15,625 $46,495 | $131,306 $332,457 $22,095
Emergency Services $31 $22 $97 $212 $368 $830 $852 $833
Market Productivity $0 $0 $1,749 $25,017 $71,454 | $106,439 $438,705 $595,358
HH Productivity $47 $33 $572 $7,322 $21,075 $28,009 $149,308 $191,541
Insurance Admin. $116 $80 $741 $6,909 $18,893 $32,335 $68,197 $37,120
Workplace Cost $51 $34 $252 §1,953 $4,266 $4,698 $8,191 $8,702
Legal Costs $0 $0 $150 $4,981 $15,808 $33,685 $79,856 $102,138
Subtotal $245 $170 $5,941 | $62,020 $178,358 [$337,301 $1,077,567 $957,787
Travel Delay $803 $773 §777 $846 $940 $999 $9,148 $9,148
Property Damage $1,484 $1,019 $3,844 $3,954 $6,799 $9,833 $9,446 $10,273
Subtotal $2,287 51,792  $4,621 $4,800 $7,739 | $10,832 $18,594 $19,421
Total $2,532 $1,962 510,562 | $66,820 $186,097 |5348,133 51,096,161 $977,208
QALYs $0 $0 $4,455 $91,137 $128,107 | $383,446 $1,306,836 $2,389,179
Comprehensive 50 $0 $15,017 p157,958 $314,204 |S731,580 52,402,997 $3,366,388
Total Comprehensive ratio/Fatal 0.45% 4.69% 9.33% 21.73% 71.38% 100.00%
Injury Component ratio/Fatal 0.31% 4.58)% 9.16% 21.53% 71.24% 100.00%

Note: Unit costs are on a per-person basis for all injury levels. PD{f costs are on a per damaged vehicle basis.

Cost per case for MAIS 2 and 3 injuries

20
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Cost per Case (JPN) -

M 9—2 HEH 1L GEED M) Y7 ozsaEC X H1E54 CER 16 4 ()
Bz . FM  Unit: 1,000 yen

L IR i EF (i | EE
TEEHOME - RO LA
RS I B 5 AR AL AR | R 15, 496 D
L 12,919 ——~for Severe Injury
SRR
TR R 599
AT 751 Economic Cost
/gt 29, 764 8,072 8072 555 - 1,8 .
WL 268 268 368 |  368| 240 368 |~ Intangible Consequences
HETROEE 1,075 241 241 61 - 3 )
Py —— L 957 =B e A ,303'/ Comprehensive Cost
mm“z*i:;;&m) SRR LS 33, 165 9,650 9,650 1%, zo#f 244477, 411
FEMSHK 226, 000 -L_83.6000" 1 -| 1,823
wa 259, 165 9,650 93,250 % 769 | 244 4,234
(HWEIDNEET L L E2558)
FEAEHR 212, 900 - - - - 1,718
Report of the research for i 246,246 | 9,650 - 1,769 244] 4,129
economical analysis of the N,
. . it > ma < o
costs of traffic accidents, H2  (FEMS) ORMITTESE | AN OBEORKE, KEREIEEATHAL,
Cabinet Office of Japan, 3 MEOBEITHOVTIE, ARKHED 5 LREMB ORI TRETH 5720, HmiGHK & RabE
BRI BBEIT VTR L TR,
2007 He GREE. GEROWECV I, B%7—3 OMAEBL TS,
Exchange rate used : $1=107.4 yen @2000
Cost per Case of JPN Cost (thousand yen) Cost ($)
Economic Cost 9,650 89,850
Intangible Consequences 83,600 778,399
Comprehensive Cost 93,250 868,249 21
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Cost per Case (US, JPN) -

US Number of
Unit Cost by MAIS Tibia Fracture by AIS
(NHTSA,2002) (NASS-PCDS, age>15)
Injury | Economic Intangible  |Comprehensive Tibia |
Level Cost Consequences Cost X AIS
MAIS2 |  $66,819 $91,137 $157,956 2 13
MAIS3 | $186,098 $128,107 $314,205 3 47
v
Weiahted Cost Economic Intangible Comprehensive
9 C Cost Consequences Cost
per L.ase $160,254 $120,097 $280,351
JPN
Economic Intangible Comprehensive
SCOSt IPer Ease Cost Consequences Cost
(Severe Injury Average) $89,850 $778,399 $868,249

22



GTR9-2-07

2. Estimation of Cost Reduction due to
Tibia Fracture Mitigation

- Cost per Case Comparison -

. Intangible Comprehensive
Economic Cost Consequences Cost
Human Cost Property Cost Company Cost PublléOASq[ency
: * Emergency * Sum of
* Medical Cost . -
Definition | « Market « Property - Workplace Services « QALY Economic Qost
Productivit D Cost * Insurance and Intangible
roductivity amage osts Administration Consequence
* Household
Productivity " Legal Costs
* Travel Delay
Cont us $119,294 $6,183 $3,765 $31,012 $120,097 $280,351
0s
JPN $75,158 $3,426 $2,244 $9,022 $778,399 $868,249

US : Weighted for MAIS2 and 3
JPN : Unweighted (Severe Injury average)
QALY : Quality-Adjusted Life Years lost

23
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation

- Overview of Cost Estimation Procedure -

Number of
Pedestrians
Sustaining Tibia

Percentage of
Tibia Fracture by

Number of
Pedestrians with
Tibia Fracture by

Injury Severity [ Cost per Case ]

Fracture by MAIS

In-depth accident
data

Injury Severity

Multiply

€

Fatality Ratio by
MAIS

]_

Number of
Pedestrians by

Injury Severity

Annual Cost due to

Tibia Fracture

National accident
statistics

Multiply
Protection
Level

Annual Cost Reduction from
Tibia Fracture Mitigation
by Introducing FlexPLlI

Coverage Increase by
Introducing FlexPLI

24
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2. Estimation of Cost Reduction due to
Tibia Fracture Mitigation

- Estimated Annual Cost due to Tibia Fracture -

Number of Pedestrians with Tibia
Fracture by Injury Severity

: 6v0 and ol Cost per Case
In‘lur}.l anc older Economic Intangible  |Comprehensive
Severity UsS JPN Country Cost Consequences Cost
Fatal 1248 177 X US $160,254 | $120,097 | $280,351
Severe 2599 1306 JPN $89,850 | $778,399| $868,249
Minor 0 0
v
Annual Cost due to Tibia Fracture
Country Economic Cost C Intangible Comprehensive Cost
onsequences
US $616,497,138 $462,013,159 $1,078,510,297
JPN $133,247,550 $1,154,365,717 $1,287,613,267 o5
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2. Estimation of Cost Reduction due to

Tibia Fracture Mitigation
- Overview of Cost Estimation Procedure -

Number of Percentaqe of Number of
Pedestrians Tibia Fract?Jre b Pedestrians with
Sustaining Tibia e y Tibia Fracture by [ Cost per Case ]
Fracture by MAIS jury y Injury Severity
In-depth accident
data Multiply
€
Fatality Ratio by Number of v
MAIS Pedestrians by
Injury Severity Ann_ugl Cost due to
Tibia Fracture
National accident
statistics Multiply

Protection
Level

Coverage Increase by
Introducing FlexPLI

Annual Cost Reduction from
Tibia Fracture Mitigation
by Introducing FlexPLI 26
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2. Estimation of Cost Reduction due to
Tibia Fracture Mitigation

- Estimated Annual Cost Reduction -

Annual Cost due to Tibia Fracture

Country Economic Cost Intangible Comprehensive
Consequences Cost
us $616,497,138 $462,013,159 $1,078,510,297
JPN $133,247,550 $1,154,365,717 $1,287,613,267
X Coverage increase relative to TRL legform
Protection O 825 Otte et al. (2007) : Tibia fracture due to
Level " indirect loading = 82.5%

Coverage Increase by
Introducing FlexPLI

X
0.7

Protection Level by complying with injury
thresholds that correspond to 30% injury

probability

v
Annual Cost Reduction from Tibia Fracture Mitigation by Introducing FlexPLI
Country Economic Cost Intangible Comprehensive
Consequences Cost
US $356,027,097 $266,812,599 $622,839,697
JPN $76,950,460 $666,646,202 $743,596,662
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3. Summary

® The Flex-PLI provides improved biofidelity of the tibia and
knee at both assembly and component levels

® Accident data show that tibia fracture is most frequent in
pedestrian severe (AlS 2+) injuries

®Most significant factor that would contribute to injury
mitigation is enhanced biofidelity of the tibia and much wider
coverage of injury measurements over the tibia

® Additional annual cost reduction due to tibia fracture
mitigation by introducing the Flex-PLI| was estimated to be

approximately $356M in the US and $77M in Japan
(economic cost) relative to the use of TRL legform

®Intangible consequences showed significant discrepancy
between US and Japan — may require further study

28
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Thank you for your attention



