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ABSTRACT 

372 tests were performed for the i nvesti gati on of l acerati ve properti es 
of h uman s k i n  duri ng i mpact . The s k i n  specimens were obtai ned from d i fferent 
body reg i ons  of 4 l i vi ng persons supp l i ed by p l asti c surgeon after opera
ti on s , and another group of speci mens were from a fresh unembalmed cadaver .  

It  was found that the  severi ti es of l acerati ve i nj ury of sk in  depended 
on the app l i ed l oad , the l acerati ve res i stance , and on the geometrical  shape 
of i mpactor.  These experimental res u l ts were shown to be i n  agreement with 
the theoreti ca l  cal cu l ations . The res u l ts a l so s howed that the l acerati ve 
res i stance of h uman s k i n  i s  dependent upon body regi on , human s ubject and 
age . 

Al l of the experimental resu l ts were dependent on the l acerati ve ori en
tation i n  re l ati on to Langer ' s  l i nes , They were i n  accordance to the stat i s 
ti cal res u l ts that the l acerati ve fac ia l  i njuries  a l ong the l i nes were most 
frequently found i n  traffic  acci dent i n vesti gati ons . 

The choi ce of l acerati ve res i stance for s i mu l ati ng facia l  s k i n  of an
thropometric dummy can be determi ned by both experimental and stati stical  
resu l t s .  

INTRODUCTION 

In  the i r  traffi c acci dent i nvesti gati ons , Cromack and Zi perman ( 1 ) had 
found s ki n  and fac ia l  i nj uries  that occurred mos t  freq uently i n  re l at i on to 
body organ and reg i on ,  respectively .  

The purpose of thi s work was to i nvesti gate the l acerat i ve properties 
of h uman s ki n .  The data obtai ned may be used for further i nvesti gati on of 
arti fi c i a l  soft ti s s ue of dummy faee . At the same time , the l acerati ve pro
pert i es o f  h uman ski n shou l d  be of inte rest to the p l ast i c  surgeons , 

The experimental res u l ts s howed that the l acerati ve res i stance perpen
d.i cu l ar to Langer ' s  l i nes was a lways stronger than that paral l e l  to the l i nes . 

(* ) Thi s  work was supported by French Governme�t ( I , R . T , ) 



I n  order to determine the l acerati ve res i stance for s imul ated s k i n , a 
program of stati st ica l  analys i s  of acci dent i nvesti gat i ons  was perfonned . 
Thi s  program was des i gned to fi nd the frequency of l acerati ve faci a l  i njuries 
i n  re l ation to the ori entati on of Lanqer ' s  l i nes . The res u l ts were found to 
be i n  accordance with experimental data and a l so enabl ed one to determine 
the l acerati ve res i stance of s i mul ated s k i n  of dumll\Y ' S  face . 

METHODOLOGY 

L acerati ve properti es of h uman s ki n  had been reported previ ous ly ( 2 ,  3 ) . 
Consi derabl e di fferences between these reports coul d  be exp l ai ned by the 
di fferent means empl oyed i n  tests . Therefore i t  seemed i mportant to determine 
the geometri cal shape of i mpactor and to compare the l acerati ve s trength of 
s ki n .  

Impactors were concei ved by the ways of d i fferent sharp ang l es ( � )  and 
di ameters (b). The detai l s  of n i ne i mpactors ( Di � . ,  i ,  j = 1 ,  2 ,  3) are pre-
senttd i n  Tab l e  1 .  J 

Tab l e  1 - Deta i l s  of Impactor (wei ght , grams ) , 

Sharp Ang l e  Di ameter of Impactor , D .  1 
�j D1= 1 5cm o2=20cm o3= 25cm 

� 
1 = 30° D1 �1=350 . 54 02�1=383 . 18 03�1=446 . 68 

� = 60° D1 �2=350 . 7 1 02�2=384 . 89 D3�2=44 1 . 4 1  2 
� 
3 = 90° 01 �3=�46 . 80 02�3=374 . 69 03�3=429 . 44 

The geometri cal shape of these i mp actors i s  i l l ustrated i n  Fi gure 1 .  

Fi g .  1 - Geometrical s hape of the 
impactor 

Free Fal l Test Devi ce - The i mpactor was gui ded by two col umns and re
l eased in free fall from prescri bed hei ghts . The accel erati on-t ime h i s tory of 
i mpact was achi eved by accel erometer wh i ch was mounted on the i mpactor . Ski n 
speci mens were nai l ed on the 6 x 6 cm wooden board g l ued to a metal l i c  pl ate 
that was s upported i n  4 corners . Th i s  free fal l test devi ce was put on a 
l oad ce l l .  The measurements of l oad-time h i s tory obtai ned duri ng i mpact cou l d  
be used to compare wi th accel erat i on-time h i story .  

Ski n Specimens - One group of s k i n  spetimens were obtai ned from the 
mammary and abdomi nal  s k i n  of 4 l i vi n g  persons ,  another group was from s i mi 
l ar reg ions p l us the faci a l  ski n of a fresh unembalmed cadaver ,  Before the 
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tests , a l l specimens were p reserved for not more than 4 days i n  bottl es w ith 
phys i o l ogi cal serum after removi ng from the bodi es . Öuri ng tests , the speci 
mens  were exposed on the wooden board i n  the same d imens i on as i n  s i tu .  Lan
ger '  s l i nes were determi ned by the surgeon . 

The data of s ki n  specimens empl oyed for tests were tabu l ated i n  the 
fol l ow ing  tabl e :  

Tab l e 2 - Data of Ski n Specimens 

Subj ect Sex & Age Body Regi on Adi pose Ti ssue Thi ckness (mm) 

l i vi ng F 22 Breast wi thout 2 . 1  
l i vi ng F 34 Abdomen wi thout 2 . 2  
l i vi ng F 39 Breast wi thout 2 . 2  
l i vi ng F 27 Abdomen wi thout 2 . 5  
dead F 82  Face without 2 . 3  
dead F · 82 Face wi th 8 . 9  
dead F 82 Breast without 2 . 0  
dead F 82 Abdomen wi thout 2 . 1 

The severi ty of l acerati on has been defi ned by the Tri p l ex Lacerat i on 
I ndex ( 4 )  wh i ch i s  a mathematical  formu l a  re l at ing  to the number , l ength and 
depth of cuts i n  t i s s ues s imul ati ons . Th i s  formu l a  was di ffi cu l t  to app ly  i n  
the i nvesti gation o f  l acerati ve properti es o f  the h uman s ki n ,  but both prac
t i ca l  and theoreti cal defi ni tions were s·at i s factori l y  estab l i shed i n  th i s  
work . 

Pract i ca l  Defi n i ti on - The l acerati ve i njury s ca l es were s imply defi ned 
as the i ndexes correspondi ng to the cut depth : 

0 no macroscopi cal ly  vi s i b l e  i njury i n  the s ki n ,  
1 1/3  cut depth of s k i n ,  
2 2/3 cut depth of s k i n ,  and 
3 who l e  cut depth of s k i n .  

Theoreti cal defi n i t i on - The appl i ed l oad ( F) was resol ved i nto two for
ces (F1) perpend1 cular to the fl anks of i mpactor .  Cut i n  ski n specimens by 
these forces was determi ned by the fol l owinq equati on : 

F Fl = ----2 s i n  � 
T 

( 1 )  

I f  the sharp ang l e  o f  cutter ( � )  i s  determi ned , the l acerati ve res i s 
tance of s k i n  wi l l  b e  represented by F1 . Force s upported by a uni t cross
sect i onal  area is  usual ly  gi ven by 11 stress 11 ·, defined for tens i l e  and compres
s i ve res i stance .  Si m i l arly, the l acerati ve s tress  may be a l so defi ned here 
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as a l acerative res i stance of s k i n  (* ) .  l t  wi l l  provi de for the compari son of 
l acerati ve propert i es of human s ki n ,  thus : 

Fl a = T ( 2 ) 
where "S"  i s  profi l e  area cut by i mpactor as s hown i n  Fi qure 2 :  

-
Thi s area can be cal cu l ated by : 

2 ( 11 a . a d · a S = r T8ö . 2 - s 1 n2)+ . r . s 1 n� 

Fi g .  2 - Di agram of 
s k i n  specimen 
cut by the 
i mpactor .  

( 3 )  

where 11c 11 , l ength o f  l acerati on measured i n  tests ; 11 r 11 i s  the rad i us o f  fl ank 
of impactor and 11d 11 i s  the cut depth of s ki n .  

Eq uati on ( 3 )  can be rewritten i n  another form : 

S = f ( r , d )  ( 4 )  

l f  " r "  i s  determi ned , "s " i s  then a funct i on o f  "d " .  The re l at i onshi p S-d i s  
non- l i near , a s  s hown : 

s 

Fi g ,  3 - Rel at i onsh ip  S-d 

Usua l l y ,a> 30° and d>0 ,40mm were found in the tests , the re l at i onsh ip  S-d was 
not i n  the "toe" part . Therefore , the l i near rel ationship  wi l l  be approximate
ly estab l i shed as : 

S = nr . d  ( 5 )  

Where n i s a coeffi c i  ent . 

(* ) l t  i s  di fferent from that the compress i ve s tress  i s  caused i n  s k i n  by 
app l i ed l oad " F " .  
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The re l at ionsh ip  between radi us of i mp actor 11R11 an.d mean rad i us fl ank of i m
pactor 1 1r 1 1  i s  q i ven by : 

� r "' R . cosv. ( 6 )  

From equations ( 1 ) and ( 2 ) , l acerati ve stress  can be  determi ned by the fol l o 
wi ng  equat i on : 

F a = ----2 S. sin � 
( 7 )  

"7 
I f  11 S 11 i s  rep l aced by equat i ons  ( 5 )  and ( 6 ) , the express i on of l acerati ve 
stress  becomes : 

(J = ): 
F 

o .d. sin � (8 )  

The l acerati ve severity of i nj ury defi ned i n  tests correspQnded to  the cut 
depth of s k i n  11d11 • From . equat i on ( 8 ) , th i s  severity sca le  ( I )  can be wri tten 
as : 

I = d = A  F ( 9 )  a .D. sin� 
Where 11 ). 11 i s  a coeffici ent depending  on the uni ts empl oyed i n  the ca l cu l ations, 
the scal e ' s  express i ons and the l acerati ve res i s tance of sk i n .  I f  the uni ts 
( kgf ,  mm2 ) and scal es ( 1 ,  2 ,  3 )  empl oyed are the s ame as  i n  thi s  study , the 
coeffi cient 11 ). 11 determined i s  approximately in a 55-81 range , Si nce the l acera
ti ve res i stance i s  a funct i on of impact ve l oc ity ,  therefore the coeffi cient i s  
var iab l e .  For i nstance , at 2 .7 km/h , the coeffi c i ent i s  about 70 .  

The express ions  of l acerat i ve severi ty of i nj ury are deri ved by equat ion 
( 9 ) . I t  i s  qu i te evi dent that the l acerati ve severi ty of i nj ury depends on two 
factors : the i nterior one i s  l acerati ve res i stance of s k i n  ( cr ) and the exteri or 
one i s  app l ied  l oad ( F) and qeometri cal s hape of i mpactor ( D , �) .  These are i n  
agreement wi th experimental res u l ts . 

EXPERIMENTAL RESULTS AND D ISCUSSION 

Lacerati ve Resi stance of Ski n As a Functi on of Impact Vel ocHy - The 
comparative tests of different i mpactors and sever.ities of i njury on l acera
tion perpend i cu l ar and para l l el to Langer ' s  l i nes were performed , 

The l acerati ve res i stance of s k i n  i s  defi ned as 11 s tress 11 and i s  a func
tion of the i mpact vel oci ty as  i l l ustrated in fi gure 4 .  

I t  i s  s i gn i fi cant that the l acerati ve res i stance o f  s k i n  (cr ) i ncreases 
wi th decreas i n g  i mpact vel oc i ty ( v ) . Th i s  re l at ionsh ip  can be expressed by the 
fol l ow ing  equat i on :  

a = l V 

where 11 � 11 i s  constant .  

( 10 )  

L./0 3 



I f  110 11 i s  rep l aced by 11v 11 ,  equation ( 9 )  can be rewri tten as : 

I = � F . v  ( 1 1 )  b. s i n 4> 
where 11 '1' 11 i s  another coeffi ci ent wh i ch i s  equal to � f,; 
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IMPACl VHOCITY . k • t k  

Fi gure 4 - Lacerati ve res i s 
tance o f  s k i n  ( cr ) 
as a funct i on of 
i mpact vel oc ity 
( V ) • 

I n  the comparati ve tests , the l acerati ve res i stance across Langer ' s  
l i nes i s  a lways stronger than that a l ong the l i nes . For i nstance , at the ve l o
city of 2 . 7  km/h , i t  shows 36 and 27  kgf/mm2 of l acerati ve res i s tance across 
and a l ong Langer ' s  l i nes , respecti vel y .  The l acerati ve tests were performed 
wi th di fferent i mpactors on the specimens cut off from di fferent reqi ons of 5 
human bodies ( 4  l i vi n g  persons and 1 cadaver) . For these reasons ,  the experi 
mental res u l t s  vary l arge ly from those shown i n  fi gure 4 .  However ,  i t  di d 
i l l ustrate cl early that the l acerati ve res i stance vari es i nversely  as impact 
vel oci ty . 

Lacerati ve Severi ti es of I nj ury as Function of Appl i ed Load and Geome
tri cal Shape of Impactor - Results obta1 ned w1th different i mpactors used i n  
the tests were shown i n  fi gures 5 and 6 .  Lacerati ve severi ties  of i nj ury i n 
creased with i ncreasi nq app l i ed l oad .  On the other hand , wi th regard to  the 
funct ion of the geometri cal shape ( 4> , D) , i t  was s hown that a l arger sharp 
ang l e  { 4>) or a l arqer di ameter ( D )  of the impactor was needed to cut the s k i n  
wi th a s tronger l oad for the same i nj ury severi ty .  
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---- PERPENDICUIAR TO LANGEG'S L I N E S  

-- PARALLEL T O  L A N G E R ' S  LINES 

LACEAATION SEVER ITY SCALE 

------ PERPENDICULAR TO LANGER 's LINES 

--- PA RALLEL TO LANGER 's  LINES 

L A C E R A T I O N  S E V E R I T Y  SCALE 

Fi g .  5 - Rel ationsh i p  between 
l acerati ve severi ty 
sca l e  and l oad app l i ed 
by di fferent i mpactors 
(d i fferent s harp an
g les , 4>) . 

Fi g .  6 - Rel ationsh ip  between 
l acerati ve severi ty 
sca l e  and l oad app l ied 
by di fferent i mpactors 
( d i fferent di ameter ,  
D) . 



Com ari son Between the Ener Absorbed by Fac i a l  Sk in  wi th and wi thout 
Adipose i s s ue - acera i ve es  s were carr1 e ou  w1 t , erent i mpactors 
for comparat1 ve studi es  between the faci a l  s k i n  wi th and wi thout adipose t i s 
sue o f  the ri ght and l eft maxi l l ary regi ons cut from a fresh cadaver ( F/82 ) . 
The res u l ts of two tests are shown i n  Tab l e  3 : 

Tab 1 e 3 - Compari son Between Energy Absorbed by 
Adi pose T i s s ue .  

Test Studi ed Adi pose 
n o  Reg i on T i s sue 

346 ri ght wi thout maxi l l a  

364 1 eft with maxi 1 1  a 

11 r; 11 thi ckness of s k i n  
11 v 11 i mpact vel oci ty 

r; h 
(mm) ( cm) 

2 . 3  2 

8 . 9  7 

11h 11 heioht of fa 1 1  
11t 11 i mpact durati on 

y 
( g )  

20 

26 

Fac i a l  Ski n Wi th and Wi thout 

V t E 
{m/s )  (ms)  ( j )  

0 . 43 7 , 30 0 . 23 

0 . 75 10 . 66 0 . 78 

11y 11 accel erat i on 
11 E 11 work done by i mpactor 

These two tests were performed wi th the s ame i mpactor D2�1  wi th a wei ght 
of 0 . 384 kg .  An i ndex 11 3 11 was i ndi cated on a s imi l ar l acerati ve severi ty sca
l e .  

I n  Tab le  3 ,  the d i fference of work done by the i mpactor cou l d  only be 
cons i dered as energy absorbed by the adi pose t i ssue wh i ch was 239% h i gher than 
the energy absorbed by s ki n  wi thout adipose ti s sue .  Apparently , the adi pose 
ti s sue p l ayed an i mportant rol e  i n  the d imi nution of l acerati ve severi ty of 
faci a l  i nj ury . 

S i n ce ad i pose t i ss ue had no a d i st i nct form after i t  was separated from 
the s ki n ,  i t  was i mpos s i b l e  to perform the l acerati ve tests on adi pose ti s sue 
a l one . Howeve r ,  for the understandi ng of i ts l acerati ve response duri ng  im
pact , this comparati ve study seems to be s uffi ci ent . 

Lacerati ve Pes i stance of Ski n as a Functi on of Di fferent Regi ons of Hu
man Body - Due to the lack of fac 1 al sk1 n spec1 mens from l1 v 1ng  subJects ,  i t  
was necessary to i nfer the l acerat i ve properti es of fac i a l  s k i n  by compari ng 
a cadaver ' s  { F/82 ) s k i n  specimens from faci a l , mammary and abdomi nal reg ion 
wi th those from the mammary and abdomi na l  reg i on of l i vi ng bei ngs . The re
s u l ts show the res i s tance cf s ki n  o f  l acerati on a l ong Langer ' s  l i nes on ly 
whi ch are i l l u strated i n  fi gure 7.  

l t  cou l d  be seen that with s ubj ect F/82 , the l acerati ve res i stance of 
abdomi na l , mammary and fac ia l  s k i n  was streng , moderate and wea k ,  respecti 
vel y .  Al though there was a l ack of fac i a l  s k i n  from l i v ing  bei ngs of middle 
age , i t  appeared that i ts l acerati ve res i s tance mi ght be l es s  than that of 
an ol d dead s ubject . On l acerati ve sca le  113 11 , the l acerati ve res i s tance was 
about 5 kgf/mm2 found i n  the fac i a l  ski n of an o l d  dead subject . 
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LACERATIDN S E V E R I T Y  S C A L E  

Fi q .  7 - Compari son of l acerat i ve 
res i stance of s k i n  bet
ween d i fferent body re
gi ons . 

The corre l ation between l acerati ve res i stance and aqe i s  s i gn i fi cant : 
because , wi th the same abdominal  reqi on , the l acerati ve res i s tance i ncreases 
wi th a9e . Al thouqh there h ad been no reports on the di fferences of l acerati ve 
properti es between 1 i v fog and dead s ubj ects , i t seemed that age coul d be an 
i nfl uent i a l  factor .  Th i s  i s  s upported by several authors who had reported 
that the sti ffness of s k i n  i n creased wi th age ( 5 )  ( 6 )  ( 7 ) , 

The res u l ts a l so demonstrated that the l acerati ve res i stance of s k i n  
varies i nversely with i nj ury severi ty ,  and th i s  i s  i n  accordance wi th equa
t i on ( 9 ) . 

Lacerati ve Severi t i es of Injury as a Funct i on of Im�act Vel oci!Y - The 
resu l ts are shown on the gloomy area of f1 gure 8 where t e lines represent 
the average resu l ts for the s k i n  specimens of di fferent body reg ions tested 
wi th di fferent i mpactors .  lt i s  apparent that severi ty i ncreases s i gn i fi can
tly wi th i mpact vel oci ty and i t  is in good agreement wi th equati on ( 11 ) .  

---- P E R P E N D I C U L A R  TO LANGER 's llNES . 
i -- PARALLEL TO LANGER 's LINES 
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L A C E R A T I V E  SEVERITY S C A L E  

Fi g .  8 - Rel at i onsh i p  between i m
pact vel oci ty and l acerati 
ve severi ty .  

Compari son of Severi ty Between Laceration Al ong and Across Langer ' s  L i 
nes - Res ults i n  f1 gures 5 & 6 cleariy demonstrated that the i nJ ury severity 
or-1 acerat i on a l ong Lanqer ' s  l i nes was more seri ous than that across the l i nes 
for the s ame l oad app l ied .  A prob l em i s  then devel oped as how to simul ate 
Langer ' s  l i nes i n  the arti fi c i a l  ti s s ue , and how to determi ne l acerat i ve re
s i s tance for simul ated s k i n? The answers can be found i n  the acci dent i nves
ti gation g i ven i n  fol l ow ing  stati sti cal res u l ts . 



STATISTICAL RESULTS AND DISCUSS I ON 

Freguency of Lacerati ve Fac i a l  Injury i n  Rel at i on to Lanser ' s  Li nes -
Thi s  program was performed i n  the traff1 c acc1dent i nvest1 gat1 ons . The docu
ments were supp l ied by St .  Lou i s  Hospi tal and Peugeot-Renau l t  Associ ati on . 

The stati st ica l  resu l ts were arranged i n  three groups i n  re l at i on to the 
l a cerati ve ori entat i on ,  they are :  paral l el , perpendi cu l ar and 45° to Langer ' s  
l i nes o f  face as s hown i n  fi gure 9 .  

Fi g .  9 - Langer ' s  l i nes of face 
( 8 ) . 

The pri nci pl es emp l oyed i n  stati s t i ca l  i nvestigati ons are gi ven as bel ow :  

1 /  Al l l acerati ve i nj uri es were l ocated on face defi ned by di stance bet
ween the mi d-poi nt of the nasal root depress i on and menton ( 9 )  ( 10 ) . 

2/  l f  the i njuri es were s i tuated between two groups , they were arranged 
i nto the near�r group . 

3/ I f  the i nj uri es were cross i ng over the di fferent fi e l d s  of Langer ' s  
l i nes , they were arranged i nto the respect i ve groups . 

4/ I f  the i nj uries had the curve form , the tangent of curve ' s  mi ddl e 
point was defi ned to be the d i rection of the i nj uri es . 

On the bas i s  of these pri nci p les , the stati sti cal resu l ts were achi eved 
and s ummari zed i n  Tab l e  4 :  

Tab l e  4 - Frequency o f  Fac i a l  Inj uri es i n  Rel at i on to Langer ' s  L i nes . 

Sources of Documents Acc i dent Injury Group (%) 
No No J 1 .l 45° - - - -- - - - - - - - -- - - - - - -

1 St . Lou i s  Hospi ta l  59 121  5 7 . 02 26 . 44 16 . 52 
2 Peugeot-Renau l t  3 1  55 58 . 18 29 . 09 1 2 .  72  

1 + 2 90 176  57 . 38 27 . 27 1 5 . 34 

I n  spi te the fact that documents were suppl i ed by d i fferent sources , the 
res u l ts were cl ose enough and acceptab l e ,  These resu l ts are not only stati sti 
cal , but al so  correl ate to the experimental res u l ts : the l acerati ve res i s tance 
perpend i cu l ar  to Langer ' s  l i nes are a l ways s tronger than the paral l el to the 
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l i nes , I f  an impact . does not have enough s trength. to cut across Langer ' s  l i 
nes , the vi s i b l e  i nj ury wi l l  not appear on faci a l  s ki n ,  but by the s ame i m
pact , i t  may cut a l ong the l i nes . Th i s  i s  the reason why l acerati ve i nj ury 
a l ong Langer ' s  l i nes i s  most frequent .  

The experi mental resul ts a re i n  good agreement wi th the stati sti ca l  re
su l ts . Both resu l ts al l ow one to i nvesti qate the s i mu l ated s k i n  i n  that i ts 
l acerati ve res i s tance wi l l  correspond to the cutt i ng a l ong Langer ' s  l i nes of 
human s k i n .  

Wi th the ai d of mi cro-archi tectural studies , these resu l ts wi l l  be wel l  
comp rehended : 

Investigat ion of Mi croarchi tecture of s ki n  - When the s k i n  was penetrated 
by a sharp conical instrument , it did not show a round ho le  but a s l i t  as i f  
i t  was cut by a f lat b l ade . The di rection of these s l i ts was defi ned as  c l ea
vage l i nes of s k i n  or Langer ' s  l i nes ( 8 ) . 

I n  mi croscopi c seeti on cut paral l el to these l i nes , most of the col l age
nous bundl es were cut l ongi tudi na l l y ,  whi l e  i n  sections cut across the l i nes ,  
the bundl es were cut i n  cross sect ion ( 8 ) . These observations can be shown 
di rectly by an �xce l l ent p i cture ( 6 ) , 

CONCLUS IONS 

,...„�--- · 

•- -. " FIBRE LAYERS 

Fi g .  10 - Mi cro-archi tectural 
appearance a l ong and 
across Langer ' s  l i ne� 

( 6) • 

1/ Lacerati ve severi ty of  h uman s k i n  i ncreases wi th i )  i ncreasi ng app l i ed 
l oad and i i )  decreas i ng l ac�rati ve res i stance . 

2/ L acerati ve severi ty of s k i n  i s  a funct i on of the geometri cal shape of 
imp actor .  It i ncreases wi th dimi n i sh ing  di ameter and s harp ang l e  of imp·acto r .  

3/  Lacerati ve res i stance o f  s k i n  depends on the impact vel oci ty .  I t  i n
creases w i th decreas i ng imp act ve l oc ity ,  and on the other hand , i t  varies 
accordi ng to s ubject , body regi on and age .Some of resu l ts can be descri bed as : 

- For a ll s k i n  spec 1mens ,  at vel oc i ty of 2 , 7  km/h , 
· 

l acerati ve res i s tance a l ong Langer ' s  l i nes : 27  kgf/mm2 
l acerat i ve res i s tance across Langer ' s  l i nes : 36 kgf/mm2 ( Fi g .  4) . 

-For the fac ia l  s k-i n specimens of . a n  ol<i dead subject., on sev.eri ty sca le  11 3 11 , l acerat ive res i stance a l ong Langer ' s  l i nes : 5kgf/mm2 ( Fi g .  8) 



4/ Res i stance of ski n i s  a funct i on of orientat i on of l acerat i on i n  rel a
tion to Langer ' s  l i nes : the resi stance to cut across Li nes i s  a lways stronger 
than that to cut a l ong  Li nes . 

5/ Frequency of l acerati ve i nJ ury a l ong Langer ' s  l i nes i s  con s i derably 
more than that across l i nes i n  fac i a l  i nj u ri es found in the traffi c acci dent 
i nvest i gati ons . 

6/ Lacerati ve res i stance of s imu l ated s k i n  of dummy ' s  face wi l l  be i n
vesti gated on the bas i s  of both experimental and stat i s t i ca l  resul ts whi ch 
i s  i n  accordance w ith the res i stance of h uman fac i a l  s k i n  cut a l ong  Langer ' s  
l i nes . 
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APPEND I X  

F i  q .  1 1  

Free-Fal l Test Devi ce and 
Measuri nq Instruments . 

Fi q ,  13 Sk in  Specimens ( x 3 ) 
Comparati ve Tests of Di fferent Seve · 
ri ties of Injury on Laceration Para l 
l e l  and Perpendi cu lar  to Lanqer ' �  

L i nes . 
A .  Tested wi th Impactor D�� 1 , 

· II , - Inj ury Scale: " 21' ,  
.L ,  - Inj ury Sca l e: " ! " ,  

B .  Tested with Impactor D?.01 , 
I I  , - Inj ury Scal e: "> 3 " ,  
J. , - Injury Scale: " 3 " . 

O ri entati on of Lanaer ' s  
L i nes . B 

Fi g .  1 2  

Impactors and Metal l i c  
P l ate Gl ued wi th Wooden 
Board for Nai l i nci The Skin  
Specimens , 

· 

.... 


