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Blood is one of the most important & most frequently encountered
evidence in criminal investigation. It can be found in almost every type of
criminal activity involving physical violence like murders, robberies, rape
cases, etc. Blood stain may found on location such as seen of occurrence,
the culprit, the victim, the weapon, of offence, the vehicle and the route
taken by the culprit. The position, size & shape of the stain often help in
reconstruction of crime seen. The stain may be in the form of splashes,
smears, & pools. The colour of the bloodstains varies accordingly to their
age, the amount of blood present, and the nature of the material. As
bloodstain increases in age, they progress through series of colour changes
from red to reddish brown to green & eventually to dark brown to black.
When blood is exposed to an external environment the drying process on
various surfaces is initiate. Size, volume, nature of target surface, &
influence of external environment such as temperature humidity, air flow
affects the drying time of bloodstain. The drying of bloodstain is initially
around the edges or periphery and proceeds inward to the central portion
of the stain as the drying process continues. Drying time and
skeletonization are both important alteration of blood. Presence of
significant dried & clotted blood on surface at a scene indicates a

significant time lapse between blood shade & the observation of the blood.
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I. INTRODUCTION beatings, may disperse these blood volumes along

relatively flat trajactories.

Acts of extreme violence often produce a dispersion of Molecular cohesion creates surface tension at the

blood volumes forced from a wound site. Gunshot and boundaries of these blood volumes. Surface tension

other high energy impacts, such as blunt force causes the drop volumes to assume nearly spherical
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shapes in free flight. These drops results in blood stain
evidence being deposited on the floor, walks, ceiling,
or other surface or objects within a crime scene.

Interpretation of the resulting stain patterns may
the

dimensional point of origin. This chapter develops an

permit an analyst to approximate three
equation and a methodology for calculating that
point.

t is common that, the path of a liquid drop is aligned
with the long axis of the resulting stain (fig. 1). The
flight direction of the drop is toward the tapered end
of the stain. In a 1971 paper, MacDonell and Bialousz
demonstrated that a predictable relationship exists
between the lengh to width ratio of a blood stain and

the angle at which it strikes a static surface. (fig 2) [2]

width
length

IMPACT ANGLE = arsin | ]

MacDonell ~ further  demonstrated that the
approximate three dimensional point of origin can be
reestablished by running several tautly stretched
strings. Each string is aligned with the long axis of a
particular stain and angled from the surface according

to the width/length relationship of the stain.

In a 1986 paper Pizzola and DeForest demonstrated
that a predictable relationship exists between the
length to which ratio of a stain and the velocity of a
target surface moving perpendicular to the path of a
falling drop (fig 3) [3].

(fig. 1)

(fig.2)

(fig3)

Bloodstain pattern analysis is a forensic tool used by

investigators to determine, among others, what,
where and how a crime took place [4]. One of the
most common types of bloodstains found on a crime
scene following a deadly blood shedding event, is the
blood pool (fig. 4). Ante- and postmortem it is often
the case that a victim bleeds out, thus accumulating
blood in one or multiple areas. Currently, when a
blood pool is found, it is classified as such and an
investigator can conclude that the blood donor was
bleeding at that location for any reasonable period of
time for the pool to be created, be it seconds, minutes
or even hours. Previous studies have investigated if it
was possible to determine what the volume of a blood
pool was, to determine if such a loss of blood volume
could constitute loss of life [5], or for other crime
scene reconstruction purposes [6, 7, 8, 9]. However,
almost no studies have been performed concerning

the drying of an entire pool of blood. Such studies can
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be very useful for determining, e.g., the time that the
blood shedding event occurred, any actions that may
have occurred during the blood shedding event or the
physiological state the subject was in. For example,
fig. 4) shows two crime scene pictures of the same
pool, 22 hours apart. In the first (top) picture, the
edges and the bottom of the pool have started drying.
In the second picture the pool has completely dried.
Information obtained from how fast the blood dried

could be crucial to determine when the pool was

created.

Figure 4: Picture of a real pool of blood found on a
crime scene, (top) before the body was removed and
(bottom) 22 hours later. The yellow liquid is serum
which was separated during clotting and the black

mass in the top picture is a large formed clot.

There have been several studies concerning the
drying of singular blood droplets [10, 11, 12, 13, 14, ].
To our knowledge only Ramsthaler et al. investigated
the drying of blood pools [15]. In their study they
focused on the drying and morphology of diluted

blood droplets and pools to be able to distinguish
between diluted and whole blood. In this paper we
report on the morphology of drying blood pools.
Pools of blood, obtained from healthy volunteers
were deposited on linoleum surfaces. Based on our
results we are able to distinguish five diff erent stages
of drying. In addition, we report the universal
properties of drying blood pools, but also distinguish
anomalies, which can diff er between pools.

Several patterns can be observed in dried drops of a
diff erent nature. Coff ee drops have been widely
studied in the past by demonstrating the influence of
colloids in the final pattern observed by( Deegan R. D.
2000) [16]. Regarding human blood serum (the clear
portion of any liquid separated from its more solid
elements), the dried drop of blood serum presents diff
erent patterns depending on the individual’s health
condition. The specific regular pattern characteristics
of a healthy individual do not appear in a dried drop
of the blood serum from a person with blood disease
(Martusevich, Zimin & Bochkareva 2007)[17, 18].
Experimental observations of dried drops of biological
fluids (except whole human blood) have been
performed and published in medical journals. The
drying process is not analysed in the literature; they
only focus on the final pattern in order to diff
erentiate healthy people from patients with diseases.
The drying technique has been used to store samples
in locations, where appropriate storage conditions are
not available: field studies, third world countries and
desertsetc. (Zhuang et al. 1982) . The method was
used to detect hepatitis B infection in serum dried on
filter paper. Also, experimental observations of dried
drops of serum have been performed (Yakhno
2008)[20]. The author identified the origin of the
patterns observed in dried drops of serum from the
phase transition (gellification) of proteins. A strong
attachment of the dried serum due to a biological
reaction of the protein with the glass plate of the
microscope and salt crystallization were found in the
dried drop, these phenomena have been explained.

Whole blood is a complex colloidal suspension which
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behaves like a non-Newtonian fluid. Since the
colloids of blood have complicated shapes, the
individual colloid behaviour is hardly predictable.
Pozrikidis (2006) [21] demonstrate the existence of a
molecular adhesion component to explain the flipping
behaviour of a platelet over a plane wall. Besides the
flow around these colloids, the biochemistry is also
present, the red blood cells (RBCs) evidence repulsive
behaviour near a wall as they do in the human body
to avoid the vessel obstruction. When drops of blood
evaporate, all the colloids are carried by the flow
the These

interactions are governed by fluid mechanics, biology

motion inside drop and interact.

and chemistry. Any modification in the drop
evaporation process can reveal a given disease, either
blood drop

evaporation or another disease for serum drop

an RBC-related disease for whole

evaporation. Similar to those phenomena which we
observe with whole blood are presented in the case of
the desiccation of a colloidal suspension (Pauchard,
Parisse & Alain 1999) [20]. Crack patterns formed by
desiccation of a colloidal suspension in a sessile drop
placed on a glass surface have been observed.
Pauchard et al. (1999) demonstrate that the crack
formation is related to the salinity of the suspension
and interpreted the pattern obtained for large drops as
buckling instability. The experimental observations
with mica colloids in deionized water (Deegan 2000)
were theoretical confirmed by Popov (2005)[23]. The
biological suspension used in this study is real human
whole blood from which the coagulation protein
(fibrinogen) has been removed. RBCs are observed
thanks to the relative transparency of a thin layer of
blood (less than 500 pm). Bloodstain pattern analysis,
which may be associated with the distribution, form,
shape, and size of single bloodstains and the pattern
the

reconstruction of events in the forensic setting.

itself, may substantially contribute to

Although reviews of renowned experts in the field
[24-31], case reports [32-34], and intensive research
molecular identification and

on the detection,

estimation of deposition time of human traces [35-42]

have considerably improved bloodstain pattern
analysis, systematic research and knowledge still
remain scarce concerning the physical properties of
extracorporeal blood droplets [43-48]. The wipe
pattern of bloodstains at a crime scene may be used to
determine whether the stains were wet or dry at the
time of manipulation by either victim or suspect. In
some cases, the time period in which pre-existing
blood stains can be altered by wiping is crucial for
reconstruction purposes, e.g., to determine when a
suspect had contact with a stain and then establish or
eliminate an alibi. Therefore, detailed knowledge of
bloodstain physical properties is of high importance.
The drying process of fluids is a function of volume
and surface are and mainly depends on temperature,
humidity, air circulation and vapor pressure [49-50].
In addition, drying properties of viscous fluids such as
blood are also affected by the target surface on which
the fluid falls. Furthermore, droplet volumes may
vary due to varying kinetic energy states and/ or
velocities and depend on the shape of the object from

which the droplet originates [24, 26, 47, 48, 51].

Drying processes and atmospheric changes, which
bloodstains are subjected to over time, influence the
evaluation of time-related processes, such as
establishing alibis [52, 53, 54]. Misinterpretations may
occur in distinguishing bloodstains produced in the
chain of events of the original crime from bloodstains
produced afterwards due to secondary dissemination,
such as cleaning actions or the activities of persons
involved after the crime (e.g., the police or emergency
medical personnel). In some cases, specific patterns
indicate diluted bloodstains, which may serve as a
clue for specific actions (such as washing, cleaning, or
removal of traces). Such circumstances are suspected
especially when the potential bloodstains appear
remarkably pale or diluted. This is a notable optical
feature that may occur in pools of blood, but may also
becaused by passive serum separation, which has been
attributed to physiological clotting mechanisms [55].

Differentiation between these two possibilities may be
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important for correct case assessment, e.g., proving
cleaning attempts.

The physical properties of blood are an important
factor in bloodstain pattern analysis (BPA) [56-60].
Blood is a viscous fluid consisting of approximately
45% cells in approximately 55% plasma, with an
approximate water content of 90%. Thus, after blood
loss, drying processes are a relevant determinant for
the subsequent aspect of blood (stains) [61-63].

These drying processes are mainly affected by the
time elapsed since deposition, the volume of blood
the

surface

making up stain, ambient and surface

temperatures, properties, humidity, air
circulation, vapor pressure, clotting processes, and
[64-67].
macroscopic changes of extra corporal blood are
affected by both

activation/initiation of the coagulation cascade, which

intra fluid movements Initial

droplet

evaporation and platelet
lead to constantly increasing viscosity of the blood
and the formation of a mucilaginous and then gel-like
entity. The subsequent external appearance of the
stain is determined through further evaporation,
which leads first to a varnish-like and then overall
dull appearance, with partial bursts of dried blood
flakes. Information on the time-dependent changes in
extra corporal blood may contribute substantially to
the reconstruction of a crime scene by clarifying the
chain of actions leading to blood loss, since time-
dependent changes are pertinent to data derived from
analysis of the patterns of blood stains. The timespans
during which bloodstains can be wiped before drying
and the relative proportions of wiped surface areas of
the droplet (i.e., thickness of skeletonization rings) are
affected by the factors listed previously and might
provide valuable data wuseful in BPA, when a
prolonged chain of events is suspected. While the
physical properties of extra corporal blood from
healthy donors with normal blood cell counts and no
anti coagulation therapy prior to blood loss have been
the subject of BPA research over recent years, the
drying times of blood stains composed of extra

corporal blood from donors receiving anticoagulants

have only been investigated for stains resulting from
blood drops with low volumes. The drying times of
stains resulting from low-volume blood drops were
not significantly affected by anticoagulation therapy
with acetylsalicylic acid (ASA), low- molecular-
weight heparin (LMH), or clopidogrel (CPG) [68],
despite a theoretically significant effect of those

agents on drying and clotting processes.

Bloodstain pattern analysis is a forensic tool used by
investigators to determine, among others, what,
where and how a crime took place [4]. One of the
most common types of bloodstains found on a crime
scene following a deadly blood shedding event, is the
blood pool (fig. 4). Ante- and postmortem it is often
the case that a victim bleeds out, thus accumulating
blood in one or multiple areas. Currently, when a
blood pool is found, it is classified as such and an
investigator can conclude that the blood donor was
bleeding at that location for any reasonable period of
time for the pool to be created, be it seconds, minutes
or even hours. Previous studies have investigated if it
was possible to determine what the volume of a blood
pool was, to determine if such a loss of blood volume
could constitute loss of life [5], or for other crime
scene reconstruction purposes [6, 7, 8, 9]. However,
almost no studies have been performed concerning
the drying of an entire pool of blood. Such studies can
be very useful for determining, e.g., the time that the
blood shedding event occurred, any actions that may
have occurred during the blood shedding event or the
physiological state the subject was in. For example,
fig. 4) shows two crime scene pictures of the same
pool, 22 hours apart. In the first (top) picture, the
edges and the bottom of the pool have started drying.
In the second picture the pool has completely dried.
Information obtained from how fast the blood dried
could be crucial to determine when the pool was

created.
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II. METHODS AND MATERIAL

Materials:

Blood

Micropipette

Tips of Micropipettes
Glass Chembers
Tiles (White colured by “Kajaria Ceramics”)
Glass slides

Soil

RH Meter

Knife

Camera — 3300 D

. Vernier Calpier

0 ® Nk W

—_ =
— O

III. METHODS AND MATERIAL

A sterilized vial was of around 10ml taken, after that
the blood was collected from donar (healthy) as a
sample of human blood, from a certified pathology
laboratory. The blood was collected by a pathologist,
using sterilized 10ml syringe & niddle. After taking
out blood the blood was transferred & collected in
sterilized vial containing EDTA in it. Which will
further prevent blood from clotting. After collection
the blood was kept in a refrigerator under cryogenic
conditions.

After this, 4 glass chembers sterilized & cleaned with
alcohol. By using white card sheet paper, covers was
prepared to close the chembers from upside. Then,
dry soil was taken which was heated inside the oven
for 30 min. at 70 c. Then soil was spread inside the 4

chembers so that it could make leveled surface.

Here, 2 types of smooth substrates was taken one was
Tiles & another one was Glass slides. This is because,
most of the times on crime scenes we may found that
the surfaces on which blood may found on smooth &
solid surfaces like Tiles, Glass, Wood etc. Due to this
tiles & glass slides were used in this.

Out of 4 glass chembers, 2 tiles (white coloured by
“Kajaria Ceramics”) were kept into 2 chembers. 6,6
glass slides were kept in remaing 2 glass chembers
respectively. After arranging the surfaces sterilized
micropipette (5-50micro lit. capacity). Then, blood
was taken with the help of sterilized tip adjusting
micropipette at 10micro lit. and dropped on the tile
from height 22.4 cm in one of the glass chamber. 3
drops were taken . Similarly by adjusting micropipette
on 10micro lit. blood was taken and dropped on 3
glass slides from height 22.4cm present in another
glass chamber. The same procedure was carried out
for dropping the blood of volume 20 and 40micro lit.
3,3 drops were taken resp.

For mimicking the crime scenes, One knife was taken
and dipped its sharp edge into the blood and allowed
to dropped the blood on the tile of one chamber and
glass slides having another chamber. 3,3 drops were
taken on each substrate, from same height i.e. 22.4cm.
On first day, photographs were clicked of all drops
immediate dropping. Further, photographs were
clicked every 5min upto one hour. Because fast
changes were observed in 1 hr. Photographs were
clicked of all drops every 15 min upto 2 hr. From 3 hr.
onwards photographs were clicked every half hour
upto 6 hour. From 3 day onwards photographs of all
drops were clicked every 2 hour form 0 hr to 6 hr. In

this manner drying stages of blood were observed.

IV. RESULTS

On
Tile

10ul

Day
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Sr. Photo Time Te Humi Visual observations
No. No mp. dity
1 , 0 min 33. 31 Imidiate after dropping
] 1
2 5 min 32. 31 Cracks oberved at periphery
8
3 10 31. 31 Cracks obsreved more clearly
min 7
4 15 31. 31 Drop starting detached from surface except
min 4 periphery
5 20 31. 31 Apperances of radial cacks started
min 1
6 25 30. 31 Colour darken, crackes observed more
min 8 distinct
7 30 30. 31 Colour darken, crackes observed more
min 8 distinct
8 . 35 30. 31 Colour darken, except periphery blood drop
min 6 get shrunk
9 - 40 30. 31 Gap distance between cracks increses
min 4
10 - 45 30. 31 Gap distance between cracks increses
min 1
11 50 min | 29. 31 Colour darken, gap of radial cracks increses
9
12 55 min | 29. 31 Colour darken
9
13 60 min | 29. 31 Center part still intact to surface
9
14 . 1Hr | 29. | 31 | colourdarken
15 7
min
15 . 6 hr 29. 32 Colour darken
9
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D
a
y
3
Sr. Photo Time T Hu Visual observations
No No. e mi
m dit
p. y
1 0 min 32. 30 Gap between two cracks increases
1
2 2 hr 29. 31 Some displacement of scalps occurs & colour darken
9
3 6 hr 31. 31 Total detachment of blood stain except edge
1
D
a
y
5
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p. y
1 0 min 3 20 Only edge ring was present, small particals dispersed in
2. surrounding to the drop
1
2 4 hr 3 22 Colour of ring darken
0.
1
3 6 hr 3 20 Colour of ring darken
0.
3
D
ay
7
Sr. Photo Time T Hu visual observations
No. e mi
o. m dit
p. y
1 0 min 3 30 Only edge ring was present, particals reamined as it was
2.
8
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2 4 hr 3 30 Colour of ring darken
0.
5
3 6 hr 3 30 Colour of ring darken
0.
7
D
ay
8
Sr. Photo Time T Hu visual observations
No. e mi
o. m dit
p. Yy
1 0 min 3 30 Only edge ring was present, particals reamined as it was
0.
4
2 4 hr 2 30 Colour of ring darken
8.
9
3 6 hr 2 30 Colour of ring darken
9.
3
D
ay
9
Sr. Photo Time T Hu visual observations
No. e mi
o m dit
p. y
1 0 min 3 20 Only edge ring was present, particals reamined as it was
g -
1
2 4 hr 3 22 Colour of ring darken
@ -
1
3 6 hr 3 20 Colour of ring darken
H -
3
D
ay
10
Sr. Photo Time T Hu visual observations
No. e mi
o. m dit
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p. y
1 0 min 3 30 Only edge ring was present, particals reamined as it was
1.
5
2 4 hr 2 30 Colour of ring darken
8.
4
3 6 hr 2 30 Colour of ring darken
8.
6
20
ul
D
a
y
1
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 0 min | 33. 31 Imidiate after dropping
1
2 10 min | 31. 31 Cracks starts to appear at periphery
7
3 15 min | 31. 31 Cracks were partially observed
4
4 20 min | 31. 31 Cracks got clearly observed at periphery
1
5 25 min | 30. 31 Crack gap increases at periphery, radial cracks initiated
8
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6 30 min | 30. 31 Colour darken of the drop
8
7 | 35 min | 30. 31 Radial cracks becames more clear
6
8 40 min | 30. 31 Colour darken of the drop
1
9 3hr 29. 31 Radial cracks started detaching from the surface
2
10 5hr 29. 31 Colour darken of the drop, crack gap increased
9
11 6 hr 29. 31 Colour darken of the drop
7
D
a
y
3
Sr. Ph Time T Hu visual observations
No ot e mi
o m dit
N p y
1 min | 31. 30 Colour darken of the drop, radial cracks becames sharp
1
2 2 hr 29. 31 Colour darken of the drop, detachment of scalps
9 occourd
3 6 hr 31. 33 Colour darken of the drop, center part still intacted
1 to the surface
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D
a
y
5
Sr. Ph Time T Hu visual observations
No ot e mi
o m dit
N p y
1 min | 32. 20 Only edge ring was present, small particals were
1 dispersed in surroundings
2 2 hr 30. 23 Colour of ring got darken
3
3 6 hr 30. 20 Colour of ring got darken
3
D
a
y
7
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 0 min | 32. 30 Only edge ring was present, particals reamined as it
8 was
2 2 hr 30. 30 Colour of ring darken
8
3 6 hr 30. 30 Colour of ring got darken
7
D
y
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8
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p Yy
1 O min | 30. 30 Only edge ring was present, particals reamined as it
4 was
2 2 hr 29. 30 Colour of ring got darken
1
3 6 hr 29. 30 Colour of ring got darken
3
D
a
Yy
9
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p Yy
1 0 min | 31. 30 Only edge ring was present, particals reamined as it
5 was
2 2 hr 28. 30 Colour of ring got darken
8
3 6 hr 28. 30 Colour of ring got darken
6
D
Yy
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1
0
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p Yy
1 0 min | 30. 30 Only edge ring was present, particals reamined as it
2 was
2 2 hr 30. 30 Colour of ring got darken
4
3 6 hr 3 30 Colour of ring got darken
0
40u
|
D
a
y
1
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 Omin | 29. 31 Imidiate after dropping
9
2 5 min | 29. 31 Dark coloured ring like structure starts o form
7
3 10 29. 31 Dark coloured ring like structure starts o form,
|| min 6 black clots started appearing
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4 ' 15 29. 31 Colour darken of the ring, small cracks started
. min 5 appearing
5 > 20 29. 31 Colour darken of the ring, one clot becames
| min 5 visible
6 i 25 29. 31 Cracks appeared at periphery
min 4
7 30 29. 31 Crackes became more clear
min 2
8 45 29. 31 Crack gap increased
min 2
9 1hr | 29. 31 One small scalp got removed
45 2
mi
n
10 6hr | 29. 32 Colour darken of the drop
9
D
a
y
3
Sr. Phot Time T Humi dity visual observations
No o] e
No. m
p
1 32. 31 Colour darken of the drop, max clotting found at 2
2 points in near the center
2 30. 32 Colour darken of the drop, more small cracks were
6 started to visible
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3 6 hr 31. 33 Colour darken of the drop, at 2 clotted points small
3 gaps were found
D
a
y
5
Sr. Ph Time T Hu visual observations
No ot e mi
o m dit
N p y
1 min 3 20 Only edge ring was present, small particals were
2 dispersed in surroundings, more in center
2 ~ 2hr 30. 23 Colour of ring got darken
3
3 6 hr 30. 20 Colour of ring got darken, str. of crack print found on
4 tile surface
D
a
y
7
Sr. Ph Time T Hu visual observations
No ot e mi
o m dit
N p y
1 min | 32. 30 Colour of ring got darken, particals remains as it was
4
2 _2hr 30. 30 Colour of ring got darken
7
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3 6 hr 30. 30 Colour of ring got darken
8
D
a
y
8
Sr. Ph Time T Hu visual observations
No ot e mi
o m dit
N p y
1 min | 30. 30 Colour of ring got darken, particals remains as it was
2
2 2 hr 29. 30 Colour of ring got darken
1
3 6 hr 29. 30 Colour of ring got darken
3
D
a
y
9
Sr. Ph Time T Hu visual observations
No ot e mi
o m dit
N p y
1 Omin | 31. 30 Colour of ring got darken, particals remains as it was
4
2 2 hr 28. 30 Colour of ring got darken
5
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3 6 hr 28. 30 Colour of ring got darken
6
D
a
y
1
0
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 Omin | 30 30 Colour of ring got darken, particals remains as it was
2 2 hr 30. 30 Colour of ring got darken
5
3 6 hr 30 30 Colour of ring got darken
Knif
e
D
a
y
1
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 Omin | 29. 31 Imidiate after dropping
5
2 5min | 29. 31 Dark ring like structure started to appear
5
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3 10 min | 29. 31 Colour darken of the ring
3
4 15 min | 29. 31 small cracks started to appear
2
5 20 min | 29. 31 crack no increaesed
2
6 25 min | 29. 31 cracks becames more clear
2
7 30 min | 29. 31 cracks observed at periphery
2
8 35 min | 29. 32 white coloured spots were observed
2
9 6 hr 29. 32 Colour darken of the ring
9
D
a
y
3
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 Omin | 31. 30 Dark brown coloured ring appeared at periphery, small
8 stated to visible
2 2 hr 3 31 crack line became more distinct at periphery
0
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3 6 hr 31. 33 Colour darken of the drop
1
D
y
5
S| Photo Time T Hu visual observations
r No. e mi
m dit
N p y
o
1 Omin | 31. 20 Only edge ring was present, small particals were
7 dispersed in surroundings
2 4 hr 30. 21 Structure of crack print found on tile surface
1
3 6 hr 30. 20 Colour darken of the drop
4
D
y
7
S| Photo Time T Hu visual observations
r No. e mi
m dit
N p y
o
1 Omin | 32. 30 Colour darken of the ring, particals remained as it was
3
2 4 hr 30. 30 Colour darken of the ring
6
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3 6 hr 30. 30 Colour darken of the drop
8
D
y
8
S| Photo Time T Hu visual observations
r No. e mi
m dit
N p y
o
1 Omin | 30 30 Colour darken of the ring, particals remained as it was
2 4 hr 29 30 Colour darken of the ring
3 6 hr 29. 30 Colour darken of the drop
2
D
a
y
9
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 0 min | 31. 30 Colour darken of the ring, particals remained as it was
1
2 4 hr 28. 30 Colour darken of the ring
5
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3 6 hr 28. 30 Colour darken of the drop
7
D
a
y
1
0
Sr. Photo Time T Hu visual observations
No No. e mi
m dit
p y
1 0 min | 30. 30 Colour darken of the ring, particals remained as it was
1
2 4 hr 30. 30 Colour darken of the ring
4
3 6 hr | 30. 30 Colour darken of the drop
3
Glass Slide
10ul
Day
1
Sr Photo No Tim| T Hu Visual observations
. e e mi
No. m dity
p
1 0 33. 31 Imidiate after dropping
mi 1
n
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2 5 32. 31 Imidiate after dropping
mi 8
n
3 10 | 31. 31 Cracks started appearing at dark region
mi | 7/
n
4 15 | 31. 31 Due to cracks scalps getting removed
mi 4
n
5 20 | 31. 31 Colour darken of the ring, crack gap increased
mi 1
n
6 25 | 30. 31 No. increased of the scalps removed
mi 8
n
7 30 | 30. 31 Center part was still intacted to the surface
mi 8
n
8 35| 30. 31 Colour darken of the ring, crack gap increased
mi 6
n
9 6 29. 32 Colour darken of the ring
hr 7
Day
3
Sr | Photo No | Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 32. 30 colour darken, scalps got detached form the suface
mi 1
n
2 2 29. 31 Scalps detached but, center part was still intacted
hr 9
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3 6 31. 33 Colour darken, center & edge ring was still intacted
hr 1
Day
5
Sr | PhotoNo | Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 32. 20 Colour darken, More detachment of scalps occurred
mi 1
n
2 4 30. 22 Colour darken, detachment of scalps increased
hr 1
3 6 30. 20 Colour darken, detachment of scalps increased
hr 3
Day
7
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
P
1 : 0 32. 30 Only edge ring was present, small particals were
e' ; mi 8 dispersed in surroundings
2 ' 4 30. 30 Colour of ring got darken
hr 5
3 ; 6 30. 30 Colour of ring got darken
hr 7
Day
8
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Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 30. 30 Only edge ring was present, particals remains as it
mi 4 was
n
2 4 28. 30 Colour of ring got darken
hr 9
3 6 29. 30 Colour of ring got darken
hr 3
Day
9
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 ) 0 31. 30 Only edge ring was present, particals remains as it
- IBEHE
) n
2 4 28. 30 Colour of ring got darken
O hr 4
3 6 28. 30 Colour of ring got darken
hr 6
D
a
y
1
0
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
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p
1 0 30. 29 Only edge ring was present, particals remains as it
mi 2 was
n
2 4 30. 29 Colour of ring got darken
hr 2
3 6 30 29 Colour of ring got darken
hr
20ul
Day
1
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 33. 31 Imidiate after dropping
mi 1
n
2 5 32. 31 Dark coloured ring like structure started to form
mi 8
n
3 10 | 31. 31 colour darken of the ring
mi 7
n
4 15 | 31. 31 Small cracks found at dark region of the ring
mi 4
n
5 20 | 31. 31 Colour darken, cracks no. increased
mi 1
n
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6 25| 30. 31 Colour darken, crack gap increased
mi 8
n
7 30 | 30. 31 Colour darken, cracks no increased
mi 8
n
8 35| 30. 31 Colour darken, crack gap increased
mi 6
n
9 6 29. 32 Colour darken of the ring
hr 7
Day
3
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 2 32. 30 Colour darken of the ring, cracks became more clear
hr 1
2 4 29. 29 Colour darken of the ring,
hr 7
3 6 31. 33 Some parts of the cracks got detached
hr 1
D
a
Yy
5
Sr | Photo No | Tim T Hu Visual observations
. e e mi
No. m dity
p
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1 2 31. 20 Detachment of the scalps increased
hr 1
2 4 30. 22 Cracks became more clear
hr 1
3 6 30. 20 Colour darken
| hr 1
Day
7
Sr | PhotoNo | Tim T Hu Visual observations
' € e mi
No. m dity
p
1 2 32. 30 Only edge ring was present, small particals were
hr 8 dispersed in surroundings
2 4 30. 30 Colour of ring got darken
hr 5
3 6 30. 30 Colour of ring got darken
hr 7
Day
8
Sr | Photo No | Tim T Hu Visual observations
. e e mi
No. m dity
p
1 2 30. 30 Only edge ring was present, particals remains as it was
hr 4
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2 4 28. 30 Colour of ring got darken
hr 9
3 6 29. 30 Colour of ring got darken
hr 3
Day
9
Sr | PhotoNo | Tim T Hu Visual observations
. e e mi
No. m dity
p
1 2 31. 30 Only edge ring was present, particals remains as it was
hr 5
2 4 28. 30 Colour of ring got darken
hr 4
3 6 28. 30 Colour of ring got darken
hr 6
D
a
y
1
0
Sr | PhotoNo | Tim T Hu Visual observations
. e e mi
No. m dity
p
1 2 30. 29 Only edge ring was present, particals remains as it was
hr 2
2 4 30. 29 Colour of ring got darken
hr 2
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3 6 30 29 Colour of ring got darken
hr
40ul
Day
1
Sr Photo No Tim T Hu Visual observations
: e e mi
No. m dity
p
1 0 29. 31 Imidiate after dropping
mi 4
n
2 5 29. 31 Dark coloured ring like structure started to form
mi 7
n
3 10 | 29. 31 colour darken of the ring
mi 6
n
4 15 | 29. 31 Small cracks found at dark region of the ring
mi 5
n
5 20 | 29. 31 Small cracks no. increased, 2-3 white spots were
mi > found
n
6 25 | 29. 31 Cracks became clear, at one place blood clot found
mi 4
n
7 30 | 29. 31 Colour darken of the ring
mi 2
n
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8 35| 29. 31 Cracks became more clearly visible
mi 2
n
9 6 29. 32 colour darken of the ring
hr 9
Day
3
Sr Photo No Tim T Hu Visual observations
: e e mi
No. m dity
p
1 0 32. 31 Colour darken, more clotting occoured at one point
mi 2
n
2 2 30. 32 One small scalp got removed
hr 6
3 6 31. 33 Two more scalps got removed
hr 3
Day
5
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 32 20 Colour darken, dark coloured part started to detach
mi from surface
n
2 4 30. 22 Colour darken, again one small scalp got removed
hr 1
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3 6 30. 20 Colour darken of the drop
hr 4
Day
7
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 32. 30 Colour darken, detachment increased
mi 2
n
2 4 30. 30 Colour darken of the drop, cracks became more clear
hr 5
3 6 30. 30 Colour darken of the drop
hr 8
Day
8
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 30. 30 Colour darken, detachment increased
mi 2
n
2 4 29 30 Colour darken of the drop
hr
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3 6 29. 30 Colour darken of the drop
hr 3
Day
9
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 31. 30 Colour darken of the drop
mi 4
n
2 4 28. 30 Colour darken of the drop
hr 4
3 6 28. 30 Colour darken of the drop
hr 4
D
a
y
1
0
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 30 29 Colour darken of the drop
mi
n
2 4 30. 29 Colour darken of the drop
hr 4
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3 6 30 29 Colour darken of the drop
hr
Knif
e
Day
1
Sr Photo No Tm | T Hu Visual observations
: € e mi
No. m dity
p
1 : 0 29. 31 Imidiate after dropping
mi 5
‘ n
2 5 29. 31 Dark coloured ring like structure started to form
mi 5
n
3 10 | 29. 31 colour darken of the ring
mi 3
n
4 15 | 29. 31 Small cracks found at dark region of the ring
mi 2
n
5 20 | 29. 31 Small cracks no. increased, one small scalp got removed
mi 2
n
6 25 | 29. 31 Cracks became clear, at one place blood clot found
mi 2
n
7 30 | 29. 32 Colour darken, more cracks found at periphery, one small
mi 2 salp got removed
n
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8 35| 29. 32 Colour darken, cracks no. increased
mi 2
n
9 6 29. 32 Colour darken of the drop
hr 9
Day
3
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 32. 30 Dark coloured ring appeared,
mi 8
n
2 2 30 31 Cracks became more clear
hr
3 6 31. 33 Cracks became clearly visible
hr 1
D
a
y
5
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 31. 20 Colour darken, dark part started detaching from the
mi 7 surface
n
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2 4 30. 21 One small scalp got removed
hr 1
3 6 30. 20 Colour darken of the drop
hr 4
Day
7
Sr Photo No Tim T Hu Visual observations
: € e mi
No. m dity
p
1 0 32. 30 Colour darken of the drop, detachment increased
mi 3 from the surface
n
2 4 30. 30 Colour darken of the drop
hr 6
3 6 30. 30 Colour darken of the drop
hr 8
Day
8
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 30 30 Colour darken of the drop, detachment increased
mi from the surface
n
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2 4 29 30 Colour darken of the drop
hr
3 6 29. 30 Colour darken of the drop
hr 2
Day
9
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 31. 30 Colour darken of the drop, detachment increased
mi 1 from the surface
n
2 4 28. 30 Colour darken of the drop
hr 5
3 6 28. 30 Colour darken of the drop
hr 7
D
a
y
1
0
Sr Photo No Tim T Hu Visual observations
. e e mi
No. m dity
p
1 0 30. 29 Colour darken of the drop, detachment increased
mi 1 from the surface
n
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2 4 30. 29 Colour darken of the drop
hr 4

3 6 30. 29 Colour darken of the drop
hr 3

V. CONCLUSION

Here we can concluded that, drying time of drop-

stain on glass slide is little bit more than drying time

of drop-stain on tiles.

Drying time of greater volume bloodstain is always

greater than smaller volume bloodstains.

We can estimate the average time of bloodstain

deposition on surface.

[6]
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