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Abstract - Like fingerprints, every individual’s lip print
has a distinct pattern which varies significantly among
family members. These patterns, formed as a result of
wrinkles and grooves present on the lips are referred to as
“Lip prints” and its study is termed as cheiloscopy. Due
to its unique and permanent nature, lip prints may serve
as one of the most valuable physical evidence in forensic
investigations. Even though these are unique to each
individual, research has indicated that they show a slight
degree of resemblance between parents and their
offsprings which may be attributed to genetic inheritance.
The main objective of this study is to identify and analyse
the most predominant lip pattern among the family
members and to prove the link between lip prints and
genetic inheritance. In this study, lip prints of 50 families,
residing in Chennai were collected using photography
method instead of using the old conventional lipstick
method, and classified using the Suzuki and Tsuchihashi
classification system. The result indicated, the most
predominant pattern among the study population to be
Type-Ill pattern (42.0% each) among the upper lips and
lower lips. Both the lip print pattern of father and mother
exhibits the similar kind of inheritance.

Key Words: Cheiloscopy, inherited, lip prints, grooves,
wrinkles, genetics

1. INTRODUCTION

Lip prints are a combination of the Greek
words "cheilos,” meaning "lips,” and "skopein,”
meaning "to see."” When the inner labial mucosa and
outside layer of skin merge, also known as the
vermillion border, they often form lines and fissures
that show up as wrinkles and grooves generating
patterns. Also known as cheiloscopic patterns, are
unique to each individual [2] and hence these have
been identified as a unique identifier like fingerprints
[1]. Because of these variances, each lip print is
unique. The Suzuki and Tsuchihashi categorization
method is used to categorize these patterns[3].

In forensic investigations, like fingerprints, lip prints left
on skin, glasses, and clothing can be used as trace

evidence. Their unique characteristics make them more
important for personal identification and criminal
investigations[4]. In genetic research, inherited lip print
patterns can be studied better to understand the major role
of genetics in dermatoglyphic traits; by examining
variations in lip print patterns among various populations
and families, this study also advances forensic
anthropology.

Studying lip prints among family members can reveal
whether genetic factors influence these hereditary
patterns, which can help forensic scientists to predict or
to confirm the familial relationships of individuals during
investigations. These helps to understand how genetic
variations influence physical traits within populations and
can contribute to understanding human diversity and
evolution, especially in isolated or distinct populations. If
patterns are found to be hereditary, familial lip print
information databases can be incorporated for quicker
identification[5].

The study endeavors to determine the unknown genetic
components of family members' lip print patterns. It seeks
to determine whether genetic influences shape lip print
similarities within families, enhance understanding of
their uniqueness, and evaluate their applicability in
forensic science, genetics, and anthropology, filling a
critical gap in cheiloscopic research.

2. METHODOLOGY
2.1 Aim

The primary aim of the study is to assess the hereditary
trends in the lip print patterns among Chennai based
family members

2.2 Ethical consideration

Every family member’s written consent was
obtained, and in case of a minor, the consent was obtained
from their parents. The study ensures confidentiality and
anonymity for all the participants. All the lip print data’s
were stored securely to prevent unauthorized access.
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2.3 Materials and Methods
2.3.1 Sample criteria

This research focuses on both quantitative (visual)
and qualitative (statistical) research methodology to
analyze and explore hereditary traits and uniqueness on
the families who live in the Chennai population. The lip
prints are obtained from 50 families from both the parents
and their offspring consisting of 200 individuals.
Minimum size of the family is of four members with
Father, Mother, and two children (son or daughter). All
healthy individuals with no genetic diseases are selected.
To ensure the accuracy of the prints Individuals with any
kind of disease, inflammation, or
abnormalities/deformities, such as any kind of cut marks,
cleft lips, or any scars around the lips were not
considered[6].

2.3.2 Sample collection

Sample collection was done using a non-invasive
photographic technique from a total of 50 family
members based on inclusion criteria. In order to ensure
the natural grooves and patterns of the lip prints,
participants were asked to stand in a a relaxed stance with
the lips closed. The lips were cleaned gently to remove
any external debris before photography. Samsung A35
smartphone camera, with a 50 MP sensor was used to
capture high-resolution photographs of the lips for
cheiloscopic analysis. To maintain consistency, the
camera was maintained at a constant distance of 10-15 cm
from the subject’s lips in natural lighting conditions.
Later, the lip print images were transferred to a digital
storage system and coded for anonymity.

2.3.3 Lip print Classification

Each lip was divided into two sections, namely the
upper lip print pattern and the lower lip print pattern. The
classification of the lip print patterns was done using the
Suzuki and Tsuchihashi classification system it is most
widely accepted classification system based on the
groove formation. The Suzuki and Tsuchihashi
classification system [7] as follows:

Type I— Complete vertical grooves
Type I’ — Partial vertical grooves
Type II— Branched grooves

Type I1l— Intersected grooves

Type IV— Reticular grooves
Type V— Undetermined or irregular pattern

2.3.4 Data analysis

The Statistical Package for the Social Sciences
software [SPSS] version 20 was used to analyze the
collected data and also to look for similarities and
inheritance by comparing the lip print patterns of family
members. A chi-square test was used to determine if the
lip print patterns indicate substantial inheritance within
the families after the frequency and percentage of each
type of pattern were computed using SPSSI8].

3. RESULT
3.1 Interpretation of the Frequency distribution

3.1.1 Upper lip pattern

The upper lip pattern's frequency distribution is
seen in Table 1. In the research group, Type IV is the
most common upper lip print pattern (48%), especially
for mothers and fathers. Type Il predominates in S2
(52%), and it is the second most common (42%). In
general, type | is uncommon (2.5%), absent in fathers,
and primarily observed in children. Type | and Type
Il are minority patterns, while Type Il and Type IV
are mixed in both S1 and S2. Type | and Type V
patterns are not present in the upper lip print pattern.

Table 1. Frequency Distribution of upper lip pattern

Type |Type | Type | Type | Total
r | Il v
Father 0 3 19 28 50
Mother 1 2 20 27 50
S1 2 6 19 23 50
S2 2 4 26 18 50
Total 5 15 84 96 200

3.1.2 Lower lip pattern

The frequency distribution of the lower lip print
pattern is seen in Table 2. The most prevalent lower
lip print pattern is Type Il (42%). The second most
common pattern (27%) is Type Il, which is more
common in youngsters (S1 and S2). The upper lip is

© 2025, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM46369 |

Page 2


http://www.ijsrem.com/

¢h Ay
o %
@.’fy International Journal of Scientific Research in Engineering and Management (IJSREM)
ISSN: 2582-3930

W Volume: 09 Issue: 04 | April - 2025

SJIF Rating: 8.586

where type I' is most frequently observed (2.5%). Only
two examples (one in Father and one in S1) exhibit
this pattern, making Type | very uncommon (1%).
While parents exhibit more Type I and Type IV,
children exhibit Type | and Type II.

Table 2. Frequency Distribution of lower lip pattern

3.3 Inheritance Analysis

Based on the tables from 4 to 11, the distribution
patterns of upper and lower lip types in children (S1 and
S2) exhibit notable similarities to their parental lip print

types.

3.3.1 Inheritance from Father

Type 'I:ype Type | Type | Type | Total Table 4. Distribution of S1 upper lip type based on
I I I i v Father’s upper lip type
Father | 1 4 [ 25 13 50 Father | S1: Sl Sl Sl Total
Mother | 0 7 14 |20 |9 50 s Type | Type | Type | Type
upper | I’ | Il v
S1 1 10 [15 [22 |2 50 lip
type
S2 0 10 18 17 5 50
Type |0 1 1 1 3
Total 2 31 54 84 29 200 I
(0.0% | (33.3 |(33.3 |(33.3 | (100.0
) w % (%) %)
3.2 Percentage wise distribution Type |2 1 9 7 19
Il
The overall distribution of the frequency of the (105 | (6.3% | (474 | (36.8 | (100.0
upper and lower lip print patterns is displayed in Table %) ) %) %) %)
3. At 42.0% each, Type Ill is the most evenly
distributed across the upper and lower lips. Type IV is B’pe 0 4 9 15 28
substf';mjually less prevalfant on the lower lip (14.5%) 0.0% | (143 | (321 | (536 | (1000
than it is on the upper lip (48.0%). Compared to the 0 0 N 0
. ) %) %) %) %)
upper lip, Type Il and Type I' are much more prevalent
in the lower lip. With the exception of a little 1.0% Total |2 6 19 23
presence on the lower lip, Type | is not present. The
study population does not have Type V in either lip. (4.0% | (12.0 | (380 |(46.0 |50
Table 3. Total Distribution — Upper vs. Lower ) %) %) %) (100.0
Patterntype | Upper  Lip | Lower Lip %)
(%) (%)
0, 0,
Typel 0.0% 1.0% Table 5. Distribution of S1 lower lip type based on
Type I 2504 15.5% Father’s lower lip type
Type T 7.5% 27.0% r:ﬂllcrl;;zfr\‘:-: lip | SI ?\;rl Sl Typel :\x'lll'-'_pn sl [\lel“ \I[!;pc lrir‘l
Typel | 0 0 ] 0 |
Type 11 42.0% 42.0% e ! m,{:;f‘ o | u,_n_lr 6) .r_.:: W | nu,-n 1 ,_l_l;.v } | |l|,‘_.lu i
(0.0%) (23 (P%) (0.0%) (30.0%) (25.0%%) (100 0%
Type IV 480% 145% I:;P: " u:;' ) |l~ll“ . 'l;“ . IJIK' 0::’ ) . Im;(l'
Type M1 — o [ 3 [ 8 | 14 0: [ 28
Type V 0.0% 0.0% ) 1 ) 0.0%) (12.0%) | (32.0%) | (56.0%) 0.0%) | (100.0%
Type IV i 5 2 5 1 13
Total 100% 100% ol B e B Bt s s e 3
(20%) 120.07%) (30.0%) (44.0%) {£.0%) (100.0%
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Table 6. Distribution of S2 upper lip type based on Moers T el [S1: Type [ SiiType | Si:Type | Sk Type | S
Father’s upper llp type Lower Lip type e r ‘ n m v
Type T | 3 | 1 1 1 7
Father’s Sl Sl Sl Sl TOtaI (14.3%) (42.9%) ‘ (14.5%) (14.3%) (£4.3%) | (100.0%)
0 N 3 8 0 Y
uppel’ Type Type “ Type I“ Type Lode 10.0%) (21.4%) 120.4%) (37.1%) (0.0%) (100.0%)
liptype | I’ v 0 3 | u 7 0 30
Type 11 :
{0.0%) (10.0%) (55,0%) (35.0%) (0.0%) (100.0%)
Typell |0 2 1 0 3 S 0 2 | 0 6 1 9
(0.0%) (22.2%) |  10.0%) (66.7%) (L1 E%) | (100.0%)
(0.0%) | (66.7%) | (33.3%) | (0.0%) | (100.0%] .. i TR T = 3 %
12.0%) (20.0%) | (30.0%) (44.0%) (4.0%) (100 .0%%)
Type lll | O 1 11 7 19
Table 10. Distribution of S2 upper lip type based on
(0.0%) | (5.3%) | (57.9%) | (36.8%) | (100.0% : :
other’s upper lip type
|
Type 2 1 14 11 28 [ Motber's
upper lip S2: Type I' §2: Type I | S2: Typelll | S2: Type IV Total
v
(7.1%) | (3.6%) | (50.0%) | (39.3%) | (100.0% .
| . | 0 0 0 | 1
Total 2 4 26 18 50 ‘ i (100.07%) 10.0%) (0.0%) (0.0%) (100.0%)
[ 0 1 0 1 1 | 2
J Typen
(4,0%) (8,0%) (52,0%) (36,0%) (:I_OO_O%‘L ve (0.0%) (0.0%) (50.00%) (50.0%) | (100.0%)
[ —x [ T [ 2 | & | 2
Type Il (5.0%) (5.0%) (60.005) (30.0%) (100,0%)
0 3 3 1L 37
- - - - r'\?C ]\ 3 - 2 14 T%:) A
Table 7. Distribution of S2 lower lip type based on aeiad el A Dt S e DY R )
, . : 2 4 26 T 50
Father S lower hp type ‘ o {4.0%) (5.0%) (52.00) (36.0%) ‘ {100.0%)
Father's lower lip type ‘\ S2: Typel' | S2: Type Il | S2: Type Il | S2: TypeIV Total . i i
I 0 a 0 i Table 11. Distribution of S2 lower lip type based on
Typel ‘ (100.0%) | (0.0%) {0.00%) (0.0%) (1099 Mother’s | li
. - : 5 S . other’s lower lip type
Typel (75.0%) | (25.0%9) (0.0%) (0.0%) (100.0%}
1 3 3 0 7 [ Mothers
Type 8 (14.3%) (42.9%) (42.9%) (0.0%) (100.0%) lowerlip | S:TypeT | SX:Typell | S2:Typelll | SX:TypelV Total
2 10 9 4 25 type
el ($0%) | (400%) | (60 | (160%) | (100.0%) Type ' 2 2 0 7
) z | 3 1 1 < 1 13 d (42,9%) (28.6%) (28.6%) (0.07%) {100.0%)
Type IV | (23.1%) (30.8%) (38.4%) (7.7%) (100.0%) Type lI 3 ) 8 2 Y : "
10 T 17 5 50 (21.4%) (57.1%) (14.3%) (7.1%) (100.0%)
Toted (200%) | (36.009) {34.0%) (10.0%) (100.0%) Type 111 # o 19 3 i
110.0%) (25.0%) (50.00%) (15.0%) (100.0%)
2 EED 3 1 9
. Type IV v 14 33.3% 33,30 » 00.00
3.3.2 Inheritance from Mother @22%) | G33W) | GIIN) | (1LIW) | (looow)
10 18 7 5 30
Tow (20.0%) (36.0%) (34.0%) (10.0%) (100.0%)

Table 8. Distribution of S1 upper lip type based on
Mother’s upper lip type

Mother's upper lip | | | [ [
SL Type ! 51 Type 11 S1: Type 11 St Type IV Total
ope |
I . 0 | i 0 | 3 ~ 3
Typerl
e (0.0%) 100 0r%) .0%) () 100.0%)
7U | ‘ 76 S| 2 -
Type I i
(0.0%) (S04 {50.0%) (0.0%) (100.0%y)
' ' + +
0 | 2 ] 9 N
Type Il
(0.0%) (10.0%) {45.0%) (45.0%) (100.0%)
¥ 2 E3 Tl =
Type IV
(74%) (74%) {33.3%) (51.9%) (100.0%4)
iF T 3 i s | 1 | 3 E
Tosal
(44 (1240M%) {38.0%) (4600 (100.0%4)
1

Table 9. Distribution of S1 lower lip type based on
Mother’s lower lip type

Type Il and Type IV upper lip print types are
the most common patterns seen in both S1 and S2
offspring. The higher percentage of Type Il and Type
IV lip print patterns in parents of children with Type
IV upper lip print patterns indicates a stronger pattern
inheritance from parents to their children. The finding
also shows that there is a small percentage of Type I’
and Type I lip print types in the offspring; therefore,
they are less commonly inherited. Type Il and Type
IV dominated the children's lower lip print pattern
once more. Similarly, children were more likely to
receive Type 1l and 1V, the lower lip print types, from
their parents. Type | and Type I' lip prints were less
prevalent, which would suggest that they are less
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prevalent. The findings indicate that the lip print type
of both parents exhibits a comparable kind of
inheritance, even if both parents contribute to the lip
print morphology. However, the maternal influence
indicates that it plays a more major role in defining the
kinds of S2 lip prints, particularly those of Type IlI
and Type IV patterns.

Limitations

o The study sample size was relatively small,
which consisted of only 50 families.

e Since photography technique has been adopted
for this
necessary to capture good details of the lip print
pattern to prevent shadow and glare. Also,
uniformity in distance, angle, and positioning
during photography should be maintained.

study, high-resolution images are

e External factors such as lip dryness, the presence
of any kind of cosmetics, etc. Can affect the
clarity of the lip prints in the photographs.
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CONCLUSION

This study set out to explore the relationship
between genetic inheritance and the characteristics of
lip print patterns. By systematically analyzing
participants from various families within the Chennai
population, the study provides valuable insights to the
field of forensic science. The analysis revealed that
Type Il was the most prevalent pattern among the
study group for the upper lips (42.0%), while Type IV

was dominant in the lower lip category (48.0%). Lip
prints of children, particularly S2, exhibited notable
similarities to their parents lip print patterns. In S2's
upper lips, the Type Il and Type IV patterns were
primarily inherited, reflecting the distribution
observed in their parents. Furthermore, among the
research groups, Type Ill was the pattern that
appeared in the lower lip the most frequently.
Although both parents play a role in the inheritance of
lip print traits, there was a more pronounced maternal
influence on the lip print characteristics of S2. The
findings indicate a consistent inheritance of lip print
features from parents to their children, suggesting that
lip prints may serve as a valuable biomarker for both
forensic and familial identification.
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