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COURSE DESCRIPTIONS
This course will cover topics related to forensic investigation via modern analytical instruments such as GC (or GC-MS), LC (or LC-MS), and DNA analyzer. The first part of the class will be covered by fundamental theory, principles of operation, varieties, capabilities, and applications of these instruments in forensics. Laboratory studies of physical evidences (fibers, drugs, glasses, and body fluids) will be provided to enhance students’ understanding of the applications of these techniques to forensics. Non-instrumental chemical/physical analytical techniques in forensics previously taught in this course are now being incorporated into FOR 312. In the last part, students are required to present summary/results of research articles relevant to forensic investigations via these instrumentations and other complementary techniques.
SPECIFIC OBJECTIVES

(1)
Learn and understand the theories, principles, operation, and applications of the various forensic analytical instruments. 

(2)
Become familiar with the important details of specific handling procedures of forensic samples prior to chemical analysis. 

(3)
Develop the ability to judge the accuracy and precision of experimental data by developing the necessary mathematical tools. 

(4)
Gain skill, competence and confidence in the use of analytical techniques, including the proper use of a lab notebook, such that high-quality analytical data can be obtained.

ASSOCIATE INSTRUCTORS
Since this course will cover many arrears of forensics, experts in these areas will be invited to give lectures or laboratory demonstration in their expertise (possibly, Ms. Kristen Betker and Ms. Michelli Schmitz from Erie County Central Police Service, Ms. Liz Chirico, and Mr. Brandon Sacco from Niagara County Sheriff’s Office) will teach the identification and analysis of human DNA, drug chemistry and analysis, arson investigation, standard operation procedures (SOPs), code of federal regulation (CFR), and QC/QA (schedule TBA).
TOPICS TO BE COVERED

This course syllabus provides a general plan for the course; deviations may be necessary and will be announced in class. The following topics will be covered, but they will be subject to change.

I. Chemical Analysis and Quality Management
A. Basics in analytical chemistry
1) Concentration and quantity
2) Dilutions
3) Standards and calibration curve
B. Standard Operation Procedures (SOPs)
1) Quality management (QM), quality control (QC), quality assurance (QA)
2) Standard operation procedures
3) Code of federal regulation (CFR)
4) Good laboratory practice (GLP)
5) Laboratory accreditation
II. Drug analysis

A. Drugs and the law

1) Classes of drugs

2) Chemical properties of drugs

3) Federal schedules and NY State Law

B. Analytical methods and laboratory exercises

1) SWGDRUG guidelines

2) Extraction and derivitization

3) FTIR

4) GC

5) Mass spectrometry

6) Raman

7) Microscopic analysis of suspected marijuana

8) FTIR and GC-MS of unknown samples

III. Blood alcohol analysis

A. Alcohol and the law

1) Blood alcohol concentration and DUI

2) NY State Law

3) Field sobriety tests

4) Field alcohol testers

B. Analytical methods and laboratory exercises

1) Quantitative GC

2) Headspace analysis

3) Breath tests

IV. Chemical analysis in arson investigations

A. Basic operations

1) Collection of evidence

2) Non-contamination techniques

3) Control sample collection

4) Petroleum distillation and reformulation

5) Classes of ignitable fluids

B. Analytical methods and laboratory exercises

1) Solvent extraction

2) Headspace analysis

3) Charcoal strip adsorption

4) Purge and trap

5) GC-MS

6) Library data searches

V. Materials Analysis

A. Basic sample operations
1) paints

2) plastics

3) inks 

4) fibers

B. Analytical methods and laboratory exercises

1) FTIR microscopy

2) Raman microscopy

3) Microspectrophotometry

4) Pyrolysis GC

VI. Human identification using DNA

A. DNA 

1) Collection and handling of DNA evidence

2) Sources of DNA

3) Isolation of DNA

4) CODIS database

5) Statistical methods of analysis

B. Analytical methods and laboratory exercises

1) Isolation of DNA samples

2) Short tandem repeats (STR)

3) Y-STR

4) Mitochondrial DNA analysis

5) Electrophoresis

VII. Presentation of Evidence–mock court
VIII. Proposed labs/demos
A. Methanol/propanol analysis in hard liquor (direct injection/headspace)
B. Detection of illegal drugs from UDS currencies
C. Opium analysis in poppy seeds
D. Detection of volatile compounds in household materials (headspace-SPME)
E. CBD and THC analysis in hemp/CBD products
F. Detection of pseudoephedrine in Sudafed
G. Derivatization of benzoylecgonine, a cocaine metabolite, for GC-MSD 
PREREQUISITE

All students taking FOR 414W MUST take FOR 312, CHE 403, and BIO 303 or BIO 350. Students who want to take FOR414W without the completion of prerequisites must have an approval from the instructor in advance.

COURSE MATERIALS

Forensic Science Handbook Vol. 1-3 (R. Saferstein, Ed., NOT required), Principles of Instrumental Analysis (Skoog et al., 6th ed.), articles, technical notes, class handouts, lab notebook, memory stick, and scientific calculator (exponential and log function)

COURSE COMPONENTS

Lecture (~70%): There are two one-hour lectures each week excluding designated holidays. The lectures contain explanations and examples of various topics and issues regarding forensic chemistry. Lecture materials including note, articles, technical notes, and homework and keys are available via the Blackboard.

Attendance (~5%): Attendance for the lecture/lab class is required and is responsible for ~50 points (5.0%) of total credit. Attendance will be checked randomly by circulating roster and so on. If students will miss class for unpredictable and justifiable causes (e.g., illness, surgery, family death, accidents) excuses will be accepted by submitting veritable written documents and are not penalized. Your attendance credit will depend on the number of your missed classes (see grading below).


Homework and Laboratory/Demo Report (~7.5%): There may be homework assignments or prelab whenever it is required. Due date will be assigned in class or announced on the Blackboard. It is your responsibility to keep the due date in your memory. No homework will be accepted after the due date. The solutions will be posted on the Blackboard after the due. If you can’t submit homework by the due, please submit it in advance. If you can’t do your homework due to justifiable cases, such as illness, surgery, family death, accidents, etc, students are required to submit written proofs. In these cases, students will get the average homework score for the missed homework credit after semester. Submitted homework will be graded and returned immediately. Keep your graded homework for your record until you confirm your final grade after semester. 

Laboratory/Demo Report (~7.5%): There are some labs or demos. Schedule will be announced after class starts and subject to change depending on lecture schedule, your needs, and the availability of lab equipment. Pre-lab or demo report will be prepared and checked by the instructor before you start the lab. Post-lab or demo report should be submitted within a week after lab class and will not be accepted after that. No makeup labs will be given for any missed labs and will be penalized with zero scores for lab reports and by 10 points for lab attendance except unpredictable justifiable cases, such as illness, surgery, family death, accidents, etc. In these cases, students are required to submit written proofs and will get the average lab scores for your credit for missed labs after semester. Keep your graded reports for your record until you confirm your final grade after semester. Violations of any safety regulations (e.g., goggles, sandals, shorts, and food) and late attendance (5 min) will be penalized by 5 points (see details in lab policy handout).
Presentation (~10%): You are going to find and present one or more articles which are related to forensic analytical chemistry where one or more instrumental analytical techniques are applied. Review articles are good, but not limited. Details are as follows.

a. You can select one or more recent (YR 2000 or later) article(s) from Journal of Forensic Sciences and Forensic Science International (online version is available in the library). You can find any article(s) in journals, but it needs approval of lecturer.

b. Presentation should cover summary of article(s) including brief summary of case, principles of techniques, case results, how analytical technique(s) were utilized to solve the case, etc.

c. Presentation schedule will be announced.

d. You can sign up once it is scheduled. 

e. Presentation time: 20 min including Q&A (20 – 25 slides).

f. Presentation will be evaluated by the instructor.
Makeups: No make-ups for exams/labs will be given. University regulations require that, if you foresee that you will miss scheduled exams (or labs) for religious reasons, you must notify the instructor within the first two weeks of the semester. There are some cases where a student will miss an exam (exams or labs) for unpredictable and justifiable causes, such as illness, surgery, family death, accidents, etc. In these cases, arrangements can be made so the student is excused and is not penalized with a zero. Generally, requesting an excuse for justifiable cause will require some written evidence such as a doctor's medical records, school statement, etc. Some excuses are not considered justifiable; examples include traffic, dead car battery, defective snooze alarm, etc.

Class Courtesy. The classroom environment will promote respect for others and yourself as this is a course that will prepare you for a future career: 

· No hats to be worn in class.
· No inappropriate dress will be allowed.
· Cell phones are to be turned off and placed out of sight
· Texting (reading and sending) will be delayed until the end of class.
· No sandals or open toed shoes.
· Do not eat or drink in the laboratories or classroom. 
Grading.  Two in-class exams, lab, presentation, etc will be evaluated.

Schedule
Exam I:
1:00 – 1:50 PM, Wednesday, March 18, 2020 (8th week)



Exam II:
CEP (1:40 – 3:20 PM, Thursday, May 14, 2020)

Format:  Multiple choices, calculations, fill blanks, explanation of terminology, etc 


Instructor: Dr. Jamie Kim, Associate Professor


Office: SAMC 221


e-mail: � HYPERLINK "mailto:joonyeongkim@hotmail.com" ��kimj@buffalostate.edu�, Phone: (716) 878-5114





Lecture: 1:00 PM – 1:50 PM, MW, SAMC223


Lab: 2:00 PM – 4:15 PM, M, SAMC223/225





Exam 1 300-point exam				300 			30.0%


Exam 2 400-point exam				400 			40.0% Exams						          ~700		          ~70.0%





Homework & Labs/Demos			          ~150		          ~15.0%





Presentation						100			10.0%





Class/Lab Attendance & Rules			  50			5.0%





For each missing lab or class: 10 (no report score)


For each late attendance (after 5 min): 5		


For each lab rules violation: 5 (goggle, food, shorts, sandals, etc)	





HW, prelab (or demo), quizzes, and postlab (or demo) reports won’t be accepted after due.								





TOTAL 					         ~1000 		         ~100.0%





Grade Ranges (after rounded to three significant figures, no curving) 				


93 – 100%	A;		90 – 92.9%	A-;		87 – 89.9%	B+


83 – 86.9%	B;		80 – 82.9%	B-;		77 – 79.9%	C+


71 – 76.9%	C;		68 – 70.9%	C-;		62 – 67.9%	D+


56 – 61.9%	D;		0 – 55.9%	E
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