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Experiment #197 PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING

Experiment Components

All components can be stored at room temperature.

Experiment #197
Components Check () is designed for
+ RedDye 10 groups.
*  Blue Dye
+  Purple Dye
*  Yellow Dye
+ Green Dye

«  Simulated Blood-Spatter Solution

«  Test strips and Forensics Pipetting-by-Numbers™ Canvases
+  Microcentrifuge tubes

+ Transfer Pipets

I Iy Sy ) Wy

Req uirements (Not included in this experiment)

FOR MODULES I AND II:

+  Automatic micropipettes* with tips

+ UVorblue light

*  Small containers for discarding used tips
*  Scissors

+  Tape

*  The provided pipetting templates require students to pipet 5-30 pL. Several pipet combinations can accommodate these dif-
ferent volumes. The Pre-Lab Preparations will also require a 100-1000 uL micropipette.

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.
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PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING Experiment #197

Background Information

Introduction to Forensic Science

Forensic science is the application of scientific principles to the investigation of crimes. By analyzing physical evidence,
such as biological samples, chemical residues, and pattern-based markings, scientists can uncover critical details that
help reconstruct events, identify individuals, and support legal proceedings. Evidence like fingerprints, blood, and DNA
can provide links between a suspect and a crime scene.

In this hands-on forensic investigation, you will explore the tools and techniques scientists use to uncover physical
evidence. First, you'll develop your pipetting skills through a color-coded Pipetting-by-Numbers™ activity to visualize
fingerprint ridge patterns from three suspects. After analyzing the patterns and identifying key fingerprint features, you'll
compare them to a partial print from a simulated crime scene. The matching suspect's fingerprint will even fluoresce
under UV light, providing a visual confirmation. Then, using transfer pipets and simulated blood, you'll recreate blood
spatter patterns from different heights to investigate how force and distance influence drop shape and distribution.

By combining careful observation with scientific technique, you'll experience how forensic scientists analyze clues, test
hypotheses, and piece together events to help solve crimes.

WHAT IS A PIPET?

Pipets are tools used by scientists to accurately measure and transfer small volumes of liquid. They vary in complexity,
from basic transfer pipets (which resemble eye droppers) to high-precision micropipettes used for molecular and foren-
sic work (Figure 1). All pipets serve a common purpose: enabling consistent, reproducible handling of liquid samples.

Figure 1: Common pipets used in laboratories. (1) Transfer pipets, (2) Graduated pipets, (3) Adjustable
Micropipettes, (4) Fixed Micropipettes, (5) Multichannel Pipet, (6) Robotic Pipet.
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Transfer pipets, also known as Pasteur pipets, are simple yet useful
tools often used in forensic simulations. Though less precise, they are Pipetting button
ideal for visualizing liquid patterns, such as those formed by blood

drops. For example, in this experiment, you will use transfer pipets to Volume-setting wheel

simulate and analyze blood spatter, investigating how droplet size and
shape change with height and impact angle.

Tip ejection key

For cases requiring more controlled volume measurement, scientists

may use graduated pipets, which are often used when mixing re- Volume lock
agents or preparing chemical tests in large quantities. These pipets are Volume display
marked with measurement lines and can be used with an air pump or

large bulb. In a forensic chemistry lab, graduated pipets might be used

to prepare testing solutions for identifying drugs, blood types, or other

chemical substances at a crime scene.

Handgrip

When high precision and very small volumes are needed, like during

DNA analysis or toxicology testing, forensic scientists use micropi-

pettes. Micropipettes are capable of measuring tiny amounts of liquid Volume range
in microliters (pL), making them critical for analyzing evidence like

blood, saliva, or skin cells. These pipets use an internal piston system

to draw and dispense liquid with extreme accuracy. By adjusting the

volume dial, the user can set the desired load volume, ensuring each Pipette shaft
sample or reagent is handled consistently (Figure 2).

Most modern forensic labs are equipped with adjustable micropi-

; . ; ) Figure 2:
pettes, which allow the user to set a range Qf vplumes using a d|aI‘ Tip cone Parts ofgn adjustable
and display. However, pipets vary not only in size but also in function. micropipette.

Some micropipettes have multiple channels to dispense several sam-
ples at once, while others are designed for thick or hazardous liquids.
Robotic pipetting systems are now being used in high-throughput
forensic laboratories to automate liquid handling, increasing
efficiency when processing dozens or hundreds of samples from
different cases. However, no matter the tool, the key to reliable A
results is proper technique, which is where accuracy and preci-
sion come in (Figure 3).

«  Accuracy refers to how close a measurement is to the true °
or intended value.

«  Precision refers to how consistent repeated measurements
are with each other, regardless of how close they are to the
true value.

High Precision High Precision
Low Accuracy High Accuracy

PRECISION

To illustrate: a basketball player shooting free throws is accurate
if the shots consistently go into the basket, and precise if all shots
land in the same spot, even if that spot is off-center. The ideal
scenario in science is achieving both accuracy and precision.

Low Precision Low Precision

In pipetting, accuracy is affected by the proper use of the pipet, Low Accuracy High Accuracy
correct tip selection, and routine calibration. Precision depends >

on a consistent and practiced technique, including the angle of ACCURACY

immersion, smoothness of plunger movement, and maintaining a . . o o
vertical orientation. Figure 3: Different accuracy and precision combinations.
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HOW TO USE AN ADJUSTABLE MICROPIPETTE

In forensic science, attention to detail is critical, especially when working
with tiny amounts of liquid evidence like blood, DNA, or chemical reagents. W
Micropipettes are essential tools in crime labs, allowing forensic technicians
to measure and transfer very small, precise volumes of liquid with accuracy.
While experienced investigators may pipet effortlessly, learning proper tech-
nique is an important step for anyone new to the lab.

dO1S QdvH
dOl1S 140S

Below are the five key steps in micropipetting, which you'll use throughout }
this investigation: prepare, aspirate, dispense, re-aspirate and re-dispense,
and purge. }

* Step 1: Prepare:
Start by adjusting a micropipette tip to your micropipette. Leave the tip Figure 4: Two stops in a pipet.
in the tip box, then press the end of the micropipette into the wide end
of the tip. Always keep your micropipette vertical to the ground. Then,
start adjusting the volume of your micropipette to match the specific volume
needed for your test. Turn the volume-setting dial until the digital display shows
the correct number.

NOTE:
Most micropipettes have two
plunger positions (Figure 4). The
first stop is used for drawing

* Step 2:Aspirate ' the correct volume. The second
Hold the pipet vertically and press the plunger down to the first stop (soft stop). stop (hard stop) pushes out any
While still pressing the plunger, submerge the tip just below the surface of the lig- remaining liquid and is used only
uid sample and then slowly release the plunger. This creates a vacuum that draws when purging. Using the second
the sample up into the tip. Pause briefly to ensure the liquid has fully entered the stop while aspirating can cause
tip. you to draw in too much liquid,

leading to inaccurate results.

* Step 3: Dispense
Move the pipet tip to the destination. Slowly press the plunger down to the first
stop to release the sample. After that, continue pressing to the second stop to expel any residual liquid. Keep the
plunger down as you lift the tip away from the surface. Only release the plunger after you've exited the liquid to avoid
drawing anything back into the tip.

* Step 4: Re-Aspirate/Re-Dispense
If you need to pipet more of the same solution, repeat steps 2 and 3 using the same technique. Always change the
pipet tip when moving between different solutions or samples-especially when working with biological evidence like
blood or DNA. Cross-contamination can compromise your results and invalidate your forensic analysis.

* Step 5: Purge and Clean Up
To fully empty the pipet tip after use, press the plunger down to the second stop and hold it there while removing the
pipet from the container. Then eject the used tip into a waste container using the tip ejector button. Return your pipet
to its rack or stand-stored upright and out of the way to prevent contamination or damage.
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FINGERPRINT PATTERNS

The science of fingerprinting has been a cornerstone of forensic investigations for over a century. Although ancient cul-
tures such as the Babylonians and Chinese used fingerprints for identification thousands of years ago, the first formal use
of fingerprint analysis in criminal cases began in the late 1800s. Sir Francis Galton, a British scientist, was among the first
to classify fingerprint ridge patterns and demonstrate that these patterns are unique to each individual and remain un-
changed over time. This discovery revolutionized criminal investigations, allowing authorities to link suspects to evidence
left behind at a crime scene.

Fingerprints fall into three main categories:

*  Loops (60-65% of all prints): Ridges enter from one side, curve, and exit from the same side.

*  Whorls (30-35% of all prints): Ridges form circular or spiral patterns.

*  Arches (5% of all prints): Ridges flow upward and outward without looping.

Each pattern also contains small details like bifurcations (where one ridge splits into two), ridge endings, deltas (triangular
formations), and islands (short ridges) (Figure 5).

Figure 5
Fingerprint Patterns (from left to right): loop, plain whorl, plain arch and tented arch.

Fingerprint analysis plays a central role in today’s forensic investigations, largely due to the development of powerful
fingerprint databases that allow for rapid identification. One of the most important systems in the United States is the
Integrated Automated Fingerprint Identification System (IAFIS).

Launched by the FBI in 1999, IAFIS is a national database that contains fingerprint records for over 70 million criminal
subjects, along with millions more from civil background checks. It is designed to automatically compare submitted
fingerprints to this vast collection, helping to identify suspects, verify identities, and connect individuals to other unsolved
crimes. IAFIS can return search results in minutes, a dramatic improvement over earlier, manual methods that could take
days or weeks.

IAFIS is part of the larger Next Generation Identification (NGI) system, which enhances fingerprint matching with addition-
al biometric data such as palm prints, facial recognition, and iris scans. Local, state, and federal law enforcement agencies
use IAFIS and NGl to share and access critical fingerprint data across jurisdictions.

Beyond law enforcement, fingerprinting is now widespread in civil life. Many people are fingerprinted for employment
background checks, immigration processes, and identity verification. In everyday use, fingerprints also serve as biometric
passwords—used to unlock smartphones, secure bank accounts, and access high-security areas.

The creation of IAFIS revolutionized forensic science by transforming fingerprint analysis from a time-consuming manual
task to a fast, automated process. Today, it remains a cornerstone of criminal justice and a key example of how science
and technology work together to solve real-world problems.
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BLOOD SPATTER ANALYSIS

Similar to fingerprinting, the study of patterns that blood makes on a surface is known
as blood spatter analysis. By studying how blood lands on a surface, investigators can
reconstruct what happened during a crime. For instance, when blood exits the body,

it does so under different types of forces: passive (such as a slow drip), projected (as
from an artery or external force), or transfer (where a bloodied object comes in contact
with a surface).

Because blood spatter is influenced by measurable physical principles, it allows inves-
tigators to estimate details like the height of impact, location of victims or assailants,
and the type of weapon used. Forensic scientists use tools such as string mapping,
angle calculations, and even computer modeling to better understand the sequence of
events at a crime scene (Figure 6).

The use of blood pattern analysis in forensic investigations dates back over a century.
One of the earliest documented uses occurred in the late 1800s, but the field gained
significant attention in the mid-20th century with Dr. Paul Leland Kirk's work. This tes-
timony in the 1954 Sam Sheppard case helped demonstrate the scientific value of this
method in courtrooms. Today, blood spatter analysis continues to be a standard tool in
forensic investigations, contributing to both crime scene reconstruction and courtroom
testimony.

Figure 6: Example of projected
blood stain pattern analysis.

Understanding how blood behaves when it hits a surface helps forensic experts answer important questions: Was the injury
self-inflicted? Was the victim moved? What type of motion was involved in the attack? These insights can be crucial in identi-
fying or eliminating suspects and understanding how a crime unfolded.

In this activity, you'll simulate blood drops using synthetic “blood” and transfer pipets. Your objective is to recreate and ana-
lyze blood spatter patterns from different heights, just like a forensic technician might do when examining a crime scene.
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Experiment Overview

EXPERIMENT OBJECTIVE:

In this activity, students will practice key techniques used by investigators to analyze physical evidence. Students will
use micropipettes in a Pipetting-by-Numbers™ activity to visualize and compare suspect fingerprints, with the correct
match revealed under UV light. Then, students will recreate blood spatter patterns using transfer pipets to study how
height and force affect drop shape.

LABORATORY SAFETY

1. Wear gloves and goggles while working in the laboratory. Always wear UV goggles when working
with black/UV light.

2. Always exercise caution when working in the laboratory.

Wear gloves
and safety goggles

3. Do NOT mouth pipet reagents - Use pipet pumps or bulbs.
4. Always wash hands thoroughly with soap and water after working in the laboratory.

5. Ifyou are unsure of something, ASK YOUR INSTRUCTOR!

LABORATORY NOTEBOOKS: Introduction to Micropipetting
Scientists document everything that happens during an experiment, including experi- +
mental conditions, thoughts, and observations. Today, you'll be documenting your
experiment in a laboratory notebook or on a separate worksheet.
Before starting the Experiment: Pipetting by Numbers

+  Carefully read the introduction and the protocol. Use this information to form 30 min.

a hypothesis for this experiment.
+  Predict the results of your experiment. +

During the Experiment:
*  Record your observations.
+ Record any challenges faced while performing the experiment.

Blood Spatter
30 min.

After the Experiment:
+ Interpret the results - does your data support or contradict your hypothesis?
+ Ifyou repeated this experiment, what would you change? Revise your hypothesis to reflect this change.
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Module I: Introduction to Micropipetting

1. Examine the pipet(s) on your bench. Use Figure 2 on page 5 to IDENTIFY the
following: pipetting button, volume setting wheel, tip ejection key, and tip cone.

2. Next, IDENTIFY the volume range and the volume display. In your lab note-
book or below answer the following questions. IMPORTANT NOTE: Turning past
the max amount will break the micropipette.

*  What is the maximum amount that you would pipet with this instrument?

*  What is the minimum amount that you would pipet with this instrument?

Click or scan the QR code
to view our related
BioTech Tips video:

*  What volume is the pipet currently collecting?

*  What tip would you use with this pipet?

3. PICK UP your pipet. For best control, grasp the pipet in your palm and WRAP
your fingers around the barrel. Rest your thumb on the pipetting button.
Remember to always hold the micropipette so that the tip cone is facing down.

4. PRACTICE the motions for ASPIRATING, DISPENSING, and PURGING liquids. Push the pipetting button down to the
first soft stop and then the second hard stop. Also practice slowly raising the button back to the original height.

5. PRACTICE ATTACHING a disposable tip. First, BRING the pipette above the tip. Next, gently LOWER the pipette so
that the tip fits around the tip cone. Slightly TWIST the pipette to ensure that the tip is sealed. The tip needs to be tight
enough to not fall off but not overlay tight, never slam the pipette into the tips. Finally, LIFT the pipette. The tip should
come out of the rack and stay on the pipette. Remember to not let the tip touch objects other than the sample and its
container.

6. PRACTICE EJECTING the tip. First, HOVER the pipet over a beaker or similar waste container. Next, use your thumb to
PRESS DOWN on the tip ejector button. This will propel the tip off of the pipette and into the waste container - likely
with some force!
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Experiment #197

Module I: Introduction to Micropipetting, continued

7. s~ Ba.

BB. S BC.

|

7. PRACTICE ADJUSTING the volume. Use your free hand to TURN the volume-set-
ting wheel clockwise to increase the volume and counter clockwise to decrease
the volume (see Box 1). OBSERVE the volume display (see Box 2). Remember to
always stay within the volume range of the pipet.

8. PRACTICE using the pipet! (For this step, you will need a test strip and red dye
which you will collect from your teacher before starting.)

a.

b.

Duplication of any part of this document is permitted for non-profit educational purposes only. Copyright © 2025 Project Lead the Way and EDVOTEK,

PLACE a new tip on your pipet.
SET the volume to 15 pL.

With your free hand PICK UP the test tube. HOLD the tube between your
thumb and forefinger and at or near eye level to best observe the liquid
moving into the pipet during the next few steps.

PRESS the plunger down to the first soft stop and HOLD it in this position.

DIP the tip into the solution. Immerse the tip enough to cover the end but
not so deep that it obscure your view of the liquid ~ 5 mm.

Keeping the tip in the solution, slowly RELEASE the plunger until itis in its
original position. You should see the liquid flowing into the pipet tip (see Box
3).

continued
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Box 1:

If the volume-setting wheel is
not moving, your pipet may
be locked. In many pipets, the
volume lock is a small button
that is located just below the
tip ejector. This button can be
disengaged by pushing up-
wards and relocked by pushing
downwards.

Box 2:

Most pipets have volume displays
that are read top down. Some
volume displays will contain a

white dash line representing the
decimal point. Account for this

decimal place when setting your
volume.

Box 3:

Watch out for bubbles in the tip

or air space at the end of the tip.
These can significantly offset the

measurement! If you observe ei-
ther, expel the liquid back into the

tube (Steps 8h through 8k) and

then repeat the process starting
at Step 8c. Often air is introduced
when pipetting quickly so perform

these steps slowly.

EDVOTEK, .,
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Module I: Introduction to Micropipetting, continued

8g. Bh. 3 8.

OJOXOJORCONOJONC)

g. SLIDE the pipet and tip out of the tube using the inside wall to dislodge any excess droplets that may be adhering
to the outside of the tip. Then MOVE your pipet to just above the first practice circle.

h. Slowly DEPRESS the plunger to the first stop. You should see the liquid flowing out of the pipet tip.
i.  Gently TOUCH the tip to the paper to create a capillary effect that will help draw any remaining fluid out of the tip.

j- Keeping the tip on the paper, DEPRESS the pipet plunger to the second hard stop to ensure all liquid has been
ejected.

k. RAISE the pipet so that the tip is no longer on the paper and then RELEASE the plunger to its original position.
(This is more important when pipetting from one liquid solution into another but also good practice here.)

. EJECT the tip into a beaker for used tips.

9. REPEAT Step 8 for the remaining circles. As this is practice, you may want to experiment and observe what happens
when common micropipetting errors are made. For instance, you could intentionally press down to the second stop
while sucking up the liquid or intentionally skip pressing down to the second stop when ejecting the liquid to see how
this affects circle size.
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Module II: Forensic Pipetting-By-Numbers™

THE SCENARIO

Aburglary has occurred at a local art gallery. One painting was stolen, and a partial fingerprint was recovered from the
glass frame left behind. Security footage was blurry, but investigators narrowed the search to four individuals who were
seen near the gallery earlier that day. Your forensic team has been tasked with analyzing fingerprint evidence to identify the
suspect.

Suspect Profiles:

Suspect #1 - Jordan Ellis: A former gallery intern recently let go for misconduct. Jordan still had access to parts of the
building and was spotted pacing outside the gallery earlier in the day.

Suspect #2 - Alex Rivera: A local street artist-Alex had recently been denied permission to display their work at the
gallery. They were seen nearby carrying a large duffel bag shortly after the incident.

Suspect #3 - Taylor Monroe: A private collector with a reputation for acquiring rare works. Taylor was overheard argu-
ing with the gallery director just last week.

Suspect #4 - Casey Lin: A contractor lighting technician. Worked closely with gallery installations. Familiar with security

blind spots and ceiling access. Her contract ended just before the theft. Her presence was detected by motion sensors,
though she denies returning.
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Module II: Forensic Pipetting-By-Numbers™, continued

A partial fingerprint found on the frame may lead to the truth. Your job is to reconstruct each suspect's fingerprint us-
ing Pipetting-by-Numbers™, analyze the ridge patterns, and determine if any match the partial print. You will work with
other groups in your class to determine who the culprit is, can you figure out whose fingerprint matches and confirm it
with UV or blue light?

FORENSIC PIPETTING-BY-NUMBERS™

Suspect # Fingerprint Pattern (Loop, Whorl, Arch)

1

2

Tented Arch

1. There are four full fingerprints from four suspects and one partial fingerprint collected from the crime scene. Each
group will receive one fingerprint and your task is to pipette colored dye into the suspect fingerprint to help visualize
the ridge patterns. You will then compare your provided fingerprint and compare it with other groups to determine
which fingerprint pattern matches the suspects.

2. Each circle on the canvas is labeled with a color and a volume in microliters (uL). For example, “R30" means pipet 30
L of red dye into that circle. Color abbreviations are: Red (R), Blue (B), Purple (P), Yellow (Y), Green (G).

3. Use proper micropipetting techniques to fill each circle with the correct color and volume. Refer to the steps outlined
in Module I.

For Best Results:

+  Secure your fingerprint canvas to the lab bench using small loops of tape on the back corners.

*  Hold the pipet vertically and aim for the center of each circle when dispensing dye.

+  Start with larger volumes first and work your way to smaller ones.

+ To save time and reduce tip waste, complete all drops of one color before switching. Always change tips between
colors to avoid contamination.

+  Some dyes may be thicker (viscous)-dispense these more slowly for best results.

4. Once you complete your fingerprint, compare it with other groups to determine the correct assailant.

5. When you think you've found the matching suspect, shine a UV light over the suspect prints. The correct match will
fluoresce-confirming your forensic identification!

*  Whoiis the culprit behind the art gallery burglary?
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Experiment #197 PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING

Module lil: Blood Spatter

In this activity, you'll simulate and analyze blood spatter to better understand how impact height influences both the size of
the central blood stain and the presence of surrounding satellite droplets. You will test a range of heights on different sur-
faces to observe how patterns change.

1. COLLECT a tube of simulated blood and DETERMINE which surfaces you will test (e.g. floor, table top, piece of paper).

2. RECORD the surfaces and heights you will be testing in the chart below. We recommend testing a height range between
5cmand 160 cm.

3. FILL a transfer pipet with simulated blood. Expel one drop back into the tube to ensure no air bubbles remain in the

pipet.
4. ALIGN the pipet vertically and hold it directly above your surface. Carefully release a single drop from your first test
height.
5. MEASURE the diameter (in millimeters) of each blood stain using a ruler. Record the average diameter for each height in
your table.
Surface Height (cm) Observations

6. REPEAT steps 3-5 for each additional height.

7. COMPARE your results across the different heights. Look for patterns in how height affects both the central droplet
size and satellite formation. NOTE: You can also test how angle impacts blood spatter!

8. GRAPH the results of your height (x-axis) and diameter (y-axis) for one of the surfaces you tested to create a standard
curve of your data. A graph is provided on page 16.
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PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING Experiment #197

Module I11: Blood Spatter, continued

Diameter of Droplet (mm)

Height Blood Dropped At (cm)
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Experiment #197 PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING

Study Questions

Answer the following study questions in your laboratory notebook or on a separate worksheet.
1. How does proper micropipetting technique contribute to accuracy and precision in a forensic investigation?

2. Whatis IAFIS and how do forensic databases like it enhance the efficiency and accuracy of modern investigations? Can
you think of any privacy concerns associated with such systems?

3. Each suspect's fingerprint pattern was visualized using color-coded micropipetting. How did you determine which sus-
pect matched the partial fingerprint at the crime scene? What role did UV light play in confirming your results?

4. How does the height from which simulated blood is dropped affect the size and shape of the blood spatter? What fo-
rensic conclusions can be drawn from analyzing these patterns at a real crime scene?

5. Why is it important for forensic scientists to combine multiple types of evidence—such as fingerprint patterns, blood
spatter analysis, and accurate liquid handling—when solving a case?
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INSTRUCTOR'S GUIDE PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING Experiment #197

Instructor's Guide

Notes to the Instructor

This experiment involves simulated forensic techniques, including fingerprint pattern analysis and blood spatter recreation
using synthetic materials. While no real biological samples are used, students should still follow standard laboratory safety
procedures. Always wear gloves, goggles, and a lab coat when handling dyes, simulated blood, or laboratory tools like pipets.

All materials provided in this kit are safe, non-toxic chemical simulations and do not contain any human blood products.
However, safety precautions should be taken seriously to encourage good lab habits and reinforce professional forensic
protocols.

If you have questions about this experiment or need assistance, please visit the EDVOTEK website for educational resources
and technical support. Our knowledgeable team is available Monday through Friday, 8:00 AM to 5:00 PM (Eastern Time) at
1-800-EDVOTEK (1-800-338-6835).

Safety Data Sheets for all reagents used in this experiment can be accessed at: www.edvotek.com/safety-data-sheets

OVERVIEW OF INSTRUCTORS PRELAB PREPARATION

Preparation for: What to do: When: Time Required:

Modules | and II: Cut practice stips and canvases. Anytime before Module I. 5 min.
Introduction to
Micropipetting and

Pipetting by Numbers Label tubes and aliquot dyes. Anytime before Module I. 15 min.
Module III: ‘ Label tubes qnd aliquot blood Anytime before Module II. 15 min.
Blood Spatter Analysis spatter solution.

D Red = Prepare immediately before module. |:|Yellow = Prepare shortly before module. |:| Green = Flexible / prepare up to a week before the module.

NOTE: This experiment is set up for 5 student groups.
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Experiment #197 PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING INSTRUCTOR'S GUIDE

Pre-Lab Preparations: Modules | and Il

1. Two sheets of pipetting paper are provided. Each sheet will have four suspect fin- FOR MODULE |
gerprints and one partial crime scene fingerprint. Fourteen practice strips and blank Groups will need:
canvases will also be provided.* Cut each sheet along the black lines (as shown, below). * Pipet and tips
Then distribute at least one of each fingerprint canvas to each group, providing extras * Reddye

ded + Practice strip
as needea. + Small container for used tips

* The sections of blank pipetting canvas can be given to larger groups, used by you to create example

blood spatters (for Module 1l), or saved in case a group needs a backup canvas. FOR MODULE Il
Groups will need:
1 H " ”n i "o Inur I * PlF)et and tlF)S
2. Labe"I ten 1."5 mL microcentrifuge tubes as “Red”. Repeat for “Blue”, “Purple”, “Yellow", . Access to UV or Blue light
and “Green”. + All five colored dyes
+ Small container for used tips
3. Aliquot 1.0 mL of the Red, Blue, Purple, Yellow, and Green dyes into the appropriate * Clear tape
tubes. + Pipetting-by-Numbers™ canvas

4. Students will need pipets, tips, and a container to dispose of used tips.

5. Students will be able to confirm their suspect samples using a UV or blue light. Ensure access to either light sources at
the end of Module II.

Pre-Lab Preparations: Module 11l

1. Dispense 3 mL of Simulated Blood-Spatter Solution into ten 4 mL snap top tubes. 2?&“::’3;’,":;2(,:
+ Transfer pipets
2. Distribute one tube and two transfer pipets per student group. Students can use a stan- | - Simulated Blood-spatter
dard piece of printer paper when working with the blood spatter solution. Solution

CRIME SCENE SUSPECT 1

TestStrip | TestStrip | TestStrip | TestStrip | TestStrip | TestStrip | TestStrip

SUSPECT 2 SUSPECT 3 SUSPECT 4
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INSTRUCTOR'S GUIDE PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING Experiment #197

Results and Analysis

MODULE Il

Below is an example photo of what the final product will look like.

As a fun, optional exercise, teachers can use a UV or blue light to observe the fluorescence in the actual culprit. Below (left)
is what Suspect #2 looks like alongside the Crime Scene Sample verses what a non-fluorescent Suspect card will look like
alongside the Crime Scene Sample (right).
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Experiment #197 PRECISION & PROOF: FORENSIC BIOTECHNOLOGY SKILLS TRAINING

INSTRUCTOR'S GUIDE

Results and Analysis, continued

MODULE Il

The results observed will depend on the surfaces and heights chosen by the groups. Example results are below.
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Please refer to the kit
insert for the Answers to
Study Questions
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