
EDVOTEK & PLTW Experiment #492

Blood Evidence 

Experiment Objective:

In this experiment students become crime scene investigators. 
They will learn about some of the techniques forensics scientists 
use to analyze blood and apply them to solve a classroom crime. 
7KH�VWXGHQWV�ȴUVW�FKHFN�D�FULPH�VFHQH�IRU�WKH�SUHVHQFH�RI�EORRG�
XVLQJ�WKH�.DVWOH�0H\HU�WHVW��7KH\�WKHQ�FRQȴUP�WKH�SUHVHQFH�RI�
blood and narrow down suspects using blood typing and blood 
spatter analysis.

See page 3 for storage instructions.
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Experiment Requirements (NOT included with this experiment)

• 95-100% Ethanol
• Optional:  Automatic micropipette (10 – 100 µL)
• Optional:  Microcentrifuge tube racks

Experiment Components

There is enough of 
each sample for 

10 groups.

All experiment components are intended for educational research only.  They are not to be used for diagnostic or drug purposes, nor administered to or consumed by humans or 
animals. No actual blood or blood products are used in this experiment. None of the experiment components are derived from human sources.
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Component   Storage    Check 3

MODULE I - Identifying Blood at the Crime Scene
A Simulated blood solution Refrigerator T

B Simulated blood-free solution Refrigerator T

C Phenolphthalin stock solution Refrigerator T

D Hydrogen peroxide solution Refrigerator T 
• Cheesecloth  Room Temp. T

• Cotton swabs Room Temp. T

• Transfer pipets Room Temp. T

MODULE II - Blood Typing Analysis
• Simulated blood samples (A, B, and AB) Refrigerator T

• Anti-A and Anti-B serum  Refrigerator T

• Red dye concentrate (for coloring) Room Temp. T

• Transfer pipets  Room Temp. T

• Microtiter plates  Room Temp. T

• Microcentrifuge tubes (pre-labeled for Modules I & II) Room Temp. T

• Dropper bottle for "O" blood type  Room Temp. T

MODULE III - Blood Spatter Analysis
• Simulated blood-spatter solution  Refrigerator T



Background Information

Modern biotechnology has revolutionized criminal investigations. The success or failure of a criminal investigation begins 
ZLWK�WKH�LGHQWLȴFDWLRQ�DQG�SURSHU�FROOHFWLRQ�RI�VDPSOHV�IURP�D�FULPH�VFHQH��7KHUHIRUH��WRGD\
V�GHWHFWLYHV�ZRUN�FORVHO\�ZLWK�
forensic scientists. Any sample contamination can lead to false negatives or false positives which may compromise the 
investigation. Detectives must make careful observations and identify any evidence left at the scene.

7KH�PDWHULDOV�OHIW�EHKLQG�DW�D�FULPH�VFHQH�FDQ�EH�D�VWDLQ�RI�EORRG��ȴQJHUSULQWV��D�IHZ�FHOOV�FDXJKW�XQGHU�WKH�YLFWLP
V�ȴQ-
JHUQDLOV��D�SLHFH�RI�KXPDQ�KDLU��DQG�PDQ\�PRUH��+RZHYHU��D�UHG�VWDLQ�RQ�WKH�ȵRRU�FDQQRW�EH�LPPHGLDWHO\�DVVXPHG�WR�EH�
blood, and a piece of hair may not have necessarily been the criminal’s. Before making any conclusions about a crime, 
GHWHFWLYHV�PXVW�ZDLW�XQWLO�H[WHQVLYH�IRUHQVLF�WHVWLQJ�KDV�EHHQ�GRQH�RQ�HDFK�SLHFH�RI�HYLGHQFH��7KH�ȴUVW�VWHS�ZKHQ�GHDOLQJ�
with any biological evidence is correctly identifying the material. Detectives must then take the information given to them 
by forensic scientists and piece together information about motive, ability, and alibis to determine the criminal. 

Determining the nature of evidence is a complex and 
multi-step process. Forensic scientists use many dif-
ferent assays to accurately determine the identity of 
a substance, however all tests performed should be 
TXLFN��LQH[SHQVLYH��DQG�PLQLPDOO\�DHFW�WKH�HYLGHQFH��
Each of these factors are important because before 
performing additional tests scientists must under-
stand what they are dealing with. Trying to extract 
DNA and run forensic analysis from a sample that 
ZDV�QHYHU�FRQȴUPHG�WR�EH�EORRG�FRXOG�OHDG�WR�PDQ\�
wasted hours! 

'HSHQGLQJ�RQ�WKH�VDPSOH�FROOHFWHG��GLHUHQW�WHVWV�FDQ�
be used to point investigators towards the criminal. 
For example, blood is one of the most common fo-
rensic samples found at a crime scene. Detectives can 
perform forensic analysis to detect blood that may 
not be visible to the naked eye, determine if the blood 
is from a human or animal, rule out possible suspects, 
and understand how the crime was committed.

BLOOD IDENTIFICATION 

:KHQ�D�GHWHFWLYH�HQFRXQWHUV�D�VXVSLFLRXV�VWDLQ�RU�OLTXLG�DW�D�FULPH�VFHQH��LW�PXVW�ȴUVW�EH�DQDO\]HG��1RW�HYHU\�UHG�VWDLQ�LV�
EORRG��WKHUHIRUH�D�IRUHQVLF�VFLHQWLVW�PXVW�FRQȴUP�WKH�LGHQWLW\��7KHUH�DUH�PDQ\�GLHUHQW�EORRG�LGHQWLȴFDWLRQ�WHVWV�WKDW�FDQ�
EH�XVHG��EXW�PRVW�UHO\�RQ�VLPLODU�TXDOLWLHV�RI�EORRG��%ORRG�LV�FRPSRVHG�RI�PDQ\�GLHUHQW�FHOO�W\SHV�VXVSHQGHG�LQ�SODVPD��
The major cell types in the blood are white blood cells, platelets, and red blood cells. White blood cells play a large role in 
the immune system, platelets are responsible for clotting blood during bleeding, and red blood cells are the major carriers 
of both iron and oxygen in the body. 

Red blood cells are anucleate, meaning that they lack a cell nucleus. Being anucleate, they contain much more cytoplasm 
WKDQ�PRVW�RWKHU�FHOOV��ΖQ�UHG�EORRG�FHOOV��WKLV�F\WRSODVP�LV�ODUJHO\�ȴOOHG�ZLWK�D�PROHFXOH�FDOOHG�KHPRJORELQ��)LJXUH��$���
Hemoglobin carries iron, storing it when levels are high and releasing it when levels are low. Hemoglobin can also bind to 
R[\JHQ�PROHFXOHV��:KHQ�DLU�ȴOOV�WKH�OXQJV��R[\JHQ�LV�WUDQVSRUWHG�LQWR�WKH�SXOPRQDU\�FDSLOODULHV�DQG�LV�WDNHQ�LQ�E\�UHG�EORRG�
cells. Hemoglobin binds to the oxygen molecules, and later releases them to various tissues in the body. Given the abun-
dance of hemoglobin in blood, and it’s very unique characteristics, it is often the protein used to identify blood at the scene 
of a crime.
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Figure 1: Features of a Red Blood Cell
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%ORRG�LGHQWLȴFDWLRQ�KDV�DW�OHDVW�WZR�VWHSV��SUHVXPSWLYH�DQG�FRQȴUPDWRU\�WHVWLQJ��)LJXUH�����3UHVXPSWLYH�WHVWLQJ�LV�WKH�LQLWLDO�
testing that takes place which suggests that a sample may be blood. These tests are typically based on the properties of he-
PRJORELQ��KRZHYHU�WKH\�FDQ�SURGXFH�IDOVH�SRVLWLYHV�WR�VXEVWDQFHV�WKDW�KDYH�VLPLODU�SURSHUWLHV��&RQȴUPDWRU\�WHVWLQJ�UHOLHV�
on other unique properties of blood, such as the proteins present on the surface of red blood cells (Figure 1B). 

Step 1: Presumptive Tests

Hemoglobin can be detected by forensic analysis even if it is not visible to the naked eye. Even if a large blood spill was 
cleaned up from a carpet, leucocrystal violet (LCV) can be used to detect remaining hemoglobin molecules and identify 
WKH�EORRG��6LPLODUO\��LI�EORRG�ZDV�FOHDQHG�XS�IURP�WLOH�ZLWK�FOHDQHU��OXPLQRO�FDQ�EH�XVHG�WR�ȵXRUHVFHQWO\�GHWHFW�UHPDLQLQJ�
hemoglobin molecules. However, both of these tests can yield false negatives for blood. To more accurately identify blood, 
detectives swab areas detected by LCV or luminol testing as presumptive blood areas and bring the evidence back to the 
forensic science lab for additional testing. 

The most common presumptive forensic 
blood test is the Kastle-Meyer test (Box 1). 
The Kastle-Meyer test uses a compound 
known as phenolphthalin (pr. fee-nawl-
thal-een), which reacts with the iron 
carried by hemoglobin. First, presumptive 
blood is gathered on a cotton-tipped swab. 
The cellular membranes of cells on the 
swab are then broken open (lysed) by ap-
plying a few drops of 95% ethanol. Phenol-
phthalin solution is then applied, followed 
quickly by hydrogen peroxide. If the cotton 
swab turns pink, it means that there was 
likely hemoglobin in the sample. 

Step 2: Confirmatory Tests

3UHVXPSWLYH�WHVWV��VXFK�DV�WKH�.DVWOH�0H\HU��PXVW�EH�FRQȴUPHG�XVLQJ�D�WHVW�
WKDW�GHȴQLWLYHO\�GHWHFWV�EORRG��7KHVH�DUH�NQRZQ�DV�FRQȴUPDWRU\�WHVWV��&RQ-
ȴUPDWRU\�WHVWV�DUH�RIWHQ�PXFK�PRUH�H[SHQVLYH�DQG�FDQ�WDNH�PRUH�WLPH�WKDQ�
SUHVXPSWLYH�WHVWV��7KH�PRVW�FRPPRQ�FRQȴUPDWRU\�WHVW�IRU�EORRG�LV�WKH�5DSLG�
6WDLQ�ΖGHQWLȴFDWLRQ�RI�+XPDQ�%ORRG��56Ζ'���7KH�56Ζ'�ZRUNV�VLPLODUO\�WR�D�SUHJ-
nancy test. The sample is applied to the device, and antibodies that recognize 
EORRG�SURWHLQV�VSHFLȴFDOO\�ELQG�WR�WKH�VDPSOH��ΖI�WKH�DQWLERGLHV�ELQG�DQG�WKH�
sample is positive for blood, a visible line is shown in the viewing window 
(Figure 2). 

$QRWKHU�FRQȴUPDWRU\�WHVW�IRU�EORRG�LV�$%2�EORRG�W\SH�WHVWLQJ��7HVWLQJ�IRU�
blood groups relies on the precipitation of an antigen-antibody complex, called 
agglutination. Only blood will produce this agglutination, which is why it is clas-
VLȴHG�DV�D�FRQȴUPDWRU\�EORRG�WHVW��

ΖQ�DGGLWLRQ�WR�EHLQJ�D�FRQȴUPDWRU\�WHVW��$%2�EORRG�W\SLQJ�LV�DOVR�D�IDVWHU�DQG�
PRUH�DRUGDEOH�LGHQWLW\�WHVW�WKDQ�RWKHU�DQDO\VLV�WHFKQLTXHV�VXFK�DV�'1$�
ȴQJHUSULQWLQJ��ΖQGHHG��IRUHQVLF�EORRG�W\SLQJ�VHUYHV�ERWK�DV�D�FRQȴUPDWRU\�WHVW�DQG�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�VXVSHFW�
LQ�WKH�IRUP�RI�WKHLU�EORRG�W\SH��(YHQ�WKRXJK�EORRG�W\SLQJ�FDQQRW�SRLQW�WR�D�VSHFLȴF�SHUVRQ�DV�WKH�FULPLQDO��LW�FDQ�SRLQW�WR�D�
group of people that share the same blood type or eliminate suspects whose blood type does not match. 

Figure 2: %ORRG�ΖGHQWLȴFDWLRQ�6WHSV
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Box 1: Chemistry of the Kastle-Meyer Test

The phenolphthalein (C20H16O4 ) used in the Kastle-Meyer test has been reduced, i.e. it 
has gained electrons, and is actually called phenolphthalin (C20H14O4 ) . The reaction in the 
Kastle-Meyer test is based on the reaction between the iron in hemoglobin and hydrogen 

peroxide (H2O2). The iron in hemoglobin reduces (supplies electrons to) the H2O2, creat-
ing water (H2O). This reaction depletes the hemoglobin of electrons, which are in turn 

supplied by phenolphthalin. The oxidation, i.e. the release of electrons, of phenolphthalin 
turns it back into phenolphthalein, which has a characteristic pink color. 

Fe4+ + C20H14O4  + H2O2 A C20H16O4 + H2O + Fe3+
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BLOOD TYPING

Blood typing is an immensely important clinical procedure. It is 
RQH�RI�WKH�ȴUVW�SURFHGXUHV�SHUIRUPHG�GXULQJ�EORRG�WUDQVIXVLRQV�
and surgery, and is also important in forensic science. Blood typ-
ing is an example of an agglutination assay, the precipitation of 
an antigen on red blood cells and antibodies in the blood. When 
both components are present at a similar concentration they 
are in a state known as equivalence (Figure 3). In an equivalent 
state, neither the antibody nor the antigen is in excess, and the 
antigen-antibody complex forms large networks that precipitate 
out of solution. Importantly, the precipitate is easy to detect by 
H\H��PDNLQJ�DJJOXWLQDWLRQ�DVVD\V�ERWK�HDV\�DQG�FRVW�HHFWLYH�WR�
perform.

The most common blood typing system relates to the presence 
of the A and B antigens on the red blood cells. This system, 
known as the ABO blood types, produces four possible blood 
types: A, B, AB, and O (Figure 4). Individuals with only A antigens 
will have type A blood, while someone with B antigens has type 
B blood. The A and B antigens are co-dominant, so a person 
can have both antigens on their red blood cells, leading to the 
AB blood type. If an individual has neither A nor B antigens they 
have type O blood.

A person with type A blood will recognize red blood cells with 
the A antigen as “self”. However, if that person gets a blood 
transfusion with type B blood, the new red blood cells will be 
recognized by the immune system as foreign and will cause an 
immune response. Antibodies targeting the B antigens (anti-B 
antibodies) will bind to the B antigen on the transfused cells and 
agglutinate. In many cases, this severe immune response can 
be deadly. Therefore, it is important for hospitals and clinics to 
maintain records of patient blood types. 

The same reaction that can lead to severe immune responses in a patient is used for clinical and forensic blood typing ex-
periments. For example, type B blood can be easily recognized by the agglutination between the anti-B antibodies and the B 
antigen. When something that is suspected to be blood is found at a crime scene, detectives will work quickly to secure the 
HYLGHQFH�DQG�VHQG�LW�WR�D�IRUHQVLF�ODE�IRU�WHVWLQJ��ΖQ�WKH�ODE��IRUHQVLF�VFLHQWLVWV�ZLOO�SHUIRUP�SUHVXPSWLYH�DQG�FRQȴUPDWRU\�
WHVWV�IRU�EORRG��SRWHQWLDOO\�UHFRPPHQGLQJ�DGGLWLRQDO�WHVWLQJ�VXFK�DV�'1$�SURȴOLQJ�

BLOODSTAIN PATTERN ANALYSIS

%ORRGVWDLQ�SDWWHUQ�DQDO\VLV��%3$��LV�WKH�LGHQWLȴFDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�EORRGVWDLQV��%3$�DWWHPSWV�WR�UHFRQVWUXFW�WKH�
events that resulted in bloodshed to help investigators better understand the crime scene, identify or exclude potential sus-
SHFWV��DQG�SRWHQWLDOO\�VROYH�WKH�FULPH��)RUHQVLF�VFLHQWLVWV�PXVW�XVH�PXOWLSOH�VFLHQWLȴF�GLVFLSOLQHV�ZKLOH�H[DPLQLQJ�EORRG�SDW-
terns, including biology (principles of blood, anatomy, and physiology), physics (velocity, adhesion/cohesion), and mathemat-
ics (angle, volume and distance). Through careful examination of the physical evidence BPA can potentially determine what 
caused a wound, the positioning of the victim and perpetrator(s), and what occurred before, during, and after an altercation.

BPA specialists are frequently used as expert witnesses by both the prosecution and defense teams during criminal trials. 
+RZHYHU��LW�LV�LPSRUWDQW�IRU�LQYHVWLJDWRUV�WR�XQGHUVWDQG�ERWK�WKH�EHQHȴWV�DQG�WKH�SRWHQWLDO�VKRUWFRPLQJV�RI�%3$�EHIRUH�
LQFRUSRUDWLQJ�LW�LQWR�D�IRUHQVLF�ZRUNȵRZ��)RU�H[DPSOH��WKHUH�DUH�PDQ\�DVSHFWV�WKDW�FDQ�FRPSOLFDWH�DQDO\VLV��LQFOXGLQJ�
temperature and humidity, the surface that the blood lands on, and the complexity of the crime scene. Because of this, 
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Figure 3: Equivalence Zone

Figure 4: Types of Blood in the Population
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%3$�LV�W\SLFDOO\�XVHG�WR�FRQȴUP�RU�UHIXWH�RWKHU�HYLGHQFH��VXFK�DV�ZLWQHVV�RU�VXVSHFW�WHVWLPRQ\��UDWKHU�WKDQ�WR�VROYH�D�FULPH�
independently.

One common form of blood evidence involves the blood drip patterns that result when drops of blood fall from a victim, 
weapon, or other surface due to gravity. This type of blood spatter can reveal details regarding the positioning of the victim 
and the direction or speed of individuals and objects. For example, drops of blood will spread and spatter further when 
dropped from greater heights, potentially providing evidence of the position of the victim at the time of the attack.

In this experiment you will use multiple aspects of forensic blood analysis to help uncover the truth behind a crime. First, 
you will use the Kastle-Meyer test to identify samples found at the crime scene. Samples testing positive will be further 
analyzed to identify the bloodtype, which can be compared to the victim and potential suspects. Finally, you will design an 
experiment using simulated blood to determine the position of the victim at the time of the attack. This evidence will be col-
lected, cataloged, and stored for later use in identifying the perpetrator of the crime.
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EXPERIMENT OBJECTIVE 

In this experiment students become crime scene investigators. They will learn about some of the techniques forensics 
VFLHQWLVWV�XVH�WR�DQDO\]H�EORRG�DQG�DSSO\�WKHP�WR�VROYH�D�FODVVURRP�FULPH��7KH�VWXGHQWV�ȴUVW�FKHFN�D�FULPH�VFHQH�IRU�WKH�
SUHVHQFH�RI�EORRG�XVLQJ�WKH�.DVWOH�0H\HU�WHVW��7KH\�WKHQ�FRQȴUP�WKH�SUHVHQFH�RI�EORRG�DQG�QDUURZ�GRZQ�VXVSHFWV�XVLQJ�
blood typing and blood spatter analysis.

LABORATORY SAFETY

1. Gloves and goggles should be worn routinely as good laboratory practice.  

2. Exercise extreme caution when working with equipment that is used in conjunction with the 
heating and/or melting of reagents.

3. Always wash hands thoroughly with soap and water after handling reagents or biological mate-
rials in the laboratory. 

LABORATORY NOTEBOOKS

Address and record the following in your laboratory notebook or on a separate worksheet.

Before starting the Experiment:

ȏ�� :ULWH�D�K\SRWKHVLV�WKDW�UHȵHFWV�WKH�H[SHULPHQW��
•  Predict experimental outcomes.

During the Experiment: 

•  Record (draw) your observations, or photograph the results.

After the Experiment:

•  Formulate an explanation from the results. 
•  Determine what could be changed in the experiment if the experiment were 

repeated. 
ȏ�� :ULWH�D�K\SRWKHVLV�WKDW�ZRXOG�UHȵHFW�WKLV�FKDQJH�

Experiment Overview

Wear gloves 
and safety goggles

Presumptive Testing 
Kastle-Meyer Test – 15 min.

Confirmatory Testing
Blood Typing – 30 min.

Blood Spatter – 30 min.
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Module I-A: Presumptive Test

1. Working with only one item at a time to avoid cross contamination, lightly MOISTEN a cotton swab with distilled water.  

2. Gently RUB the moistened cotton swab against the evidence until the swab absorbs some of the red stain. NOTE: The 
swab does not need to be red, but there should be some color visible.

3. Use a transfer pipet to ADD two drops, or 40 µL, of 95% ethanol to the swab.  NOTE any color change.  PLACE the pipet 
and remaining ethanol to the side for testing additional samples.

4. Use a new pipet to ADD two drops, or 40 µL, of the phenolphthalin solution to the swab. NOTE any color change.  No 
color change is expected even if blood is present. PLACE the pipet and remaining phenolphthalin to the side for testing 
additional samples.

5. Use a new pipet to ADD two drops, or 40 µL, of hydrogen peroxide to the swab.  NOTE any color change.  An immedi-
ate pink color is expected if blood is present.  RECORD your results in the chart on the next page.

6. REPEAT steps 1-5 for each sample.

7KH�ȴUVW�VWHSV�RI�\RXU�IRUHQVLF�DQDO\VLV�ZLOO�XVH�WKH�.DVWOH�0H\HU�WHVW�DV�D�SUHVXPSWLYH�WHVW�IRU�EORRG��<RX�ZLOO�WHVW�WKH�RE-
jects collected from the crime scene and control samples to see if they are positive or negative for the presence of blood. Re-
PHPEHU�WR�XVH�D�GLHUHQW�WUDQVIHU�SLSHW�RU�SLSHWWH�WLS�IRU�HDFK�VROXWLRQ�WR�SUHYHQW�FURVV�FRQWDPLQDWLRQ�DQG�LQFRUUHFW�UHVXOWV�

Distilled water 95% ethanol Phenolphthalin
solution

Hydrogen peroxideRUB
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  Sample ID Color Change Blood? Y/N
 
 Positive control 
 Negative Control 
 Crime Scene sample #1 
 Crime Scene sample #2 

Module I-B: Analysis

���� :RXOG�\RX�UHFRPPHQG�VHQGLQJ�DQ\�RI�WKH�VDPSOHV�WR�WKH�ODERUDWRU\�IRU�FRQȴUPDWRU\�WHVWLQJ"

���� :KDW�LV�WKH�SXUSRVH�RI�WKH�SRVLWLYH�DQG�QHJDWLYH�FRQWURO"
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0RGXOH�ΖΖ�$��&RQȴUPDWRU\�7HVW

127(��7KLV�PRGXOH�UHTXLUHV�DGMXVWDEOH�YROXPH�PLFURSLSHWWHV�RU�SODVWLF�WUDQVIHU�SLSHWV��ΖI�XVLQJ�WUDQVIHU�SLSHWV��WKH\�FDQ�EH�
UHXVHG�E\�VXFNLQJ�XS�GLVWLOOHG�ZDWHU�DQG�H[SHOOLQJ�LW�LQWR�WKH�VLQN�DIWHU�HDFK�QHZ�VDPSOH��(QVXUH�WKH�SLSHW�LV�FOHDQ�WR�PLQLPL]H�
FURVV�FRQWDPLQDWLRQ�EHWZHHQ�VDPSOHV�

1.  PLACE a microtiter plate piece as shown below. Across the top of the plate, LABEL the 12 wells as indicated below using 
a laboratory marking pen.  Label the 2 rows Anti-A and Anti-B respectively.  The plate should look as pictured below.

2.  ADD 50 µL (or two drops from a transfer pipet) of each control blood type sample into each of the two corresponding 
wells. For example, control A blood type goes into the two wells under the letter "A". Repeat the same procedure for 
WKH�FULPH�VFHQH�FROOHFWHG�EORRG�VDPSOHV��&6��DQG�&6����WKH�YLFWLP�EORRG�VDPSOH��$*���DQG�EORRG�IURP�HDFK�RI�WKH�ȴYH�
suspects. Each well requires 50 µL.

3.  Use a new pipette tip to ADD 50 µL of Anti-A serum into each of the wells in row #1. The same tip  or transfer pipet can 
be used for all samples in row #1.  

4.  Use a new pipette tip to ADD 50 µL of Anti-B serum into each of the wells in row #2.  The same tip or transfer pipet can 
be used for all samples in row #2. 

5.  Let the samples INCUBATE undisturbed on the lab bench for 5-10 minutes. 
6.  OBSERVE the wells for the presence or absence of agglutination. Agglutination has occurred if the mixture appears to be 

granular and thick rather than smooth and watery.  RECORD your results in the diagram on page 12.

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ADD 50 µL into corresponding wells in 
ROWS 1 and 2 (Anti A & Anti B).

ROW 1

ROW 2

ADD 50 µL into each well in ROW 1 (Anti-A).

Anti-A serum

- (no agglutination)

+ (agglutination)

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ROW 1

ROW 2

ADD 50 µL into each well in ROW 2 (Anti-B).

Anti-B serum

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ROW 1

ROW 2

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

1RZ�WKDW�VRPH�VDPSOHV�IURP�WKH�FULPH�VFHQH�KDYH�EHHQ�LGHQWLȴHG�DV�OLNHO\�EORRG�XVLQJ�WKH�.DVWOH�0H\HU�WHVW��LW�LV�QHFHV-
VDU\�WR�FRQȴUP�WKH�LGHQWLW\�RI�WKH�VDPSOHV�DQG�SRWHQWLDOO\�LGHQWLI\�VXVSHFWV��ΖQ�WKLV�0RGXOH��\RX�ZLOO�SHUIRUP�$%2�WHVWLQJ�RQ�
samples from the crime scene and potential suspects.

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ADD 50 µL into corresponding wells in 
ROWS 1 and 2 (Anti A & Anti B).

ROW 1

ROW 2

ADD 50 µL into each well in ROW 1 (Anti-A).

Anti-A serum

- (no agglutination)

+ (agglutination)

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ROW 1

ROW 2

ADD 50 µL into each well in ROW 2 (Anti-B).

Anti-B serum

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ROW 1

ROW 2

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B
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1.  RECORD your results in the diagram below. 

���� :KDW�DUH�WKH�$%2�EORRG�W\SHV�RI�WKH�FULPH�VFHQH�FROOHFWHG�EORRG�DQG�WKH�VXVSHFWVȇ�EORRG�VDPSOHV"�

3.  Based on your observation, which of the suspects would you conclude might have left the blood stain at the 
FULPH�VFHQH"

��� :KDW�QH[W�VWHSV�ZRXOG�\RX�WDNH�WR�FRQȴUP�WKH�VXVSHFW
V�LGHQWLW\"

Module II-B: Analysis

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ADD 50 µL into corresponding wells in 
ROWS 1 and 2 (Anti A & Anti B).

ROW 1

ROW 2

ADD 50 µL into each well in ROW 1 (Anti-A).

Anti-A serum

- (no agglutination)

+ (agglutination)

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ROW 1

ROW 2

ADD 50 µL into each well in ROW 2 (Anti-B).

Anti-B serum

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B

ROW 1

ROW 2

Anti A

A B AB O CS1 CS2 AG EP TD DH SG EO

Anti B
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Module III: Blood Spatter

7KH�ȴQDO�IRUHQVLF�DQDO\VLV�\RX�ZLOO�SHUIRUP�LQYROYHV�H[DPLQLQJ�WKH�EORRG�GURSV�IRXQG�DW�WKH�FULPH�VFHQH��'HVLJQ�DQ�H[SHUL-
ment using blood stain pattern analysis to determine the height from which the blood was dropped.

1.  COLLECT�D�WXEH�RI�VLPXODWHG�EORRG�DQG�GHWHUPLQH�ZKLFK�VXUIDFHV�\RX�ZLOO�WHVW��H�J��ȵRRU��WDEOH�WRS��SLHFH�RI�SDSHU��
2. RECORD the surfaces and heights you will be testing in the chart below.  We recommend testing a height range be-

tween 5 cm and 160 cm.
3. Using a transfer pipet, REMOVE some of the simulated blood. RETURN at least one drop to the tube to ensure there 

are no air bubbles in the pipet.
4. Carefully APPLY at least 5 drops to your surface from each previously selected height.
5. RECORD your observations for each height. Include the diameter of the drops. 

  Surface Height (cm) Observations  

6.  GRAPH the results of your height (x-axis) and diameter (y-axis) to create a standard curve of your data.
7. COMPARE your results to the crime scene blood drops, provided by your instructor, to determine the height from which 

the blood fell.
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Study Questions

Answer the following study questions in your laboratory notebook or on a separate worksheet.

��� :KDW�LV�WKH�FRPSRVLWLRQ�RI�EORRG"

��� 'HVFULEH�WKH�IRXU�GLHUHQW�EORRG�W\SHV�SRVVLEOH�IURP�WKH�$%2�EORRG�JURXSV��:KDW�GLVWLQJXLVKHV�HDFK�EORRG�W\SH"

��� :K\�LV�WKH�.DVWOH�0H\HU�WHVW�XVHIXO��EXW�QRW�GHȴQLWLYHO\�FRQȴUPDWRU\��IRU�GHWHFWLQJ�EORRG"

��� :KDW�W\SHV�RI�LQIRUPDWLRQ�FDQ�DQ�LQYHVWLJDWRU�OHDUQ�IURP�EORRGVWDLQ�SDWWHUQ�DQDO\VLV��%3$��RI�D�FULPH�VFHQH"�$UH�WKHUH�
DQ\�OLPLWDWLRQV�WR�WKH�WHFKQLTXH"

��� :KDW�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�IURP�EORRG�GULS�SDWWHUQV"
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