From Student to Scholar — A 30-
year Journey of Transformation

Nicholas H. Snow, Ph.D.
Professor of Chemistry and Biochemistry
Director, Center for Academic Industry Partnership
Interim Director, Office of Grants and Research Services

Journeys of Transformation

* “Rapid Lifetime Determination”
* “Numerical Extrapolations”
* “Doing Drugs”
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Rapid Lifetime Determination

* Light sticks
* How long do they glow?
* Lifetime

Seton Hall’s First PhD Program

SETGN HALL UNIVERSITY
MINUTES OF UNIVERSITY COUNCIL MEETING

1962 REPORT NUMBER 1

The Council discussed the fellowing matters:

L. Proposal for the establishment of a program leading to the Ph. D.

in chemistry.
Sponsor Rev. Albert B. Hakim, Dean

College of Arts and Sciences

Presentation Rev. Alfred V. Celiano, Chairman
Department of Chemistry



Seton Hall’s First PhD Program

SETON HALL UNIVERSITY

S50UTH ORANGE, NEW JERSEY

REPORT OF THE PRESIDENT
TO

THE BOARD OT TRUSTEES

MONDAY, MAY 6, 1963

EXECUTIVE OFFICE

Very Rev, Megr. Edward [, Fleming
Executive Vice President

The Executive Vice Prasident, acting as the deputy of the Frasident, has
adminietered duly approved and astahlished policies of the University. His prin-
cipal function, in accordance with University Statutes, has been the administration
of policies proposed by the University Council and approved by the President,

D. The University Council approved a curriculum leading to a Ph, DD,

Chemistry, effective September 1963,

“Light sticks” The Cyalume Reaction

* Mohan, Journal of Chemical Education, 1974

Arthur G. Mohan

A Facile and Effective Chemiluminescence
Demenstration Experiment
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"Cyolume” (Trademark of American Cyanamid Company)
chemical light available from the Aldrich Chemical Company and
the Edmurd Scientific and Chemical Dynamics Corperation.
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How long does the light last?

* Cline Love and Ashworth, SHU 1984

Aml Chem. 1084, #6, 1385-1400

Transient Digitizer for the Determination of Microsecond
Luminescence Lifetimes

H. J. Woods, Stephen Seypinski, and L. J. Cline Love* s s S 1
Deportment of Chemistry, Seion Hall University, South Orange, New Jerscy (7078 E h
Y

H. A. Ashworth ‘? Ay
Department of Physics, Secon Hall University, South Orangs, New Jersey 07078 g \
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Figure 1. Graphical representation of the ALD method.

Snow’s first conference presentation - 1987
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The Student Affiliate of Virginia Commonwealth University is proud to be
the sponsor of the 19th Annual Southeastern Regional Meeting of the Student
Affiliates of the American Chemical Society to be held at Virginia Commonwealth
University, Richmond, Virginia, March 26-28, 1087,
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Snow, ACS 1987

ERROR ANALYSIS OF THE RAPID LIFETIME DETERMINATION METHCD. N. H.
Snow, J. N. Demas, University of Virginia, Charlottesville, VA
22301 and B. A. DeGraff, James Madison University, Harrisonburg,
VA 22807

Using numerical simulations, we analyzed the speed, precisicn, and
accuracy of the Rapid Lifetime Determination (RLD) method applied to
single and bi-exponential decays. We show the ranges of parameters and
the fitting regions for which the RLD is useful. The RLD was found to
be 100's to 1000's of times faster than nonlirear least sguares metheds.
For single exponential fits the RLD compares favorakly in precisien with
least squares methods, but for biexpenential fits, the precision is much
poorer. We feel that the RLD will be particularly useful as a fast
method for providing seed data for much slower non-linear least squares
methods. The speed of convergence of double exponential least squares
methods is gquite sensitive to the accuracy of the initial parameter
gucsses, and for the majority of cases the RLD will quickly pravide good
initial estimates.

RLD Data
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Error Analysis of RLD is Published

£ Armi. Chern. 1688, &7, 30-33

An Error Analysis of the Rapid Lifetime Determination Method
for the Evaluation of Single Exponential Decays

Richurd M. Bnllew and J. N. Demas®
Chemistry Department. University of Virginia, Charlottesville, Virginia 22907

Figure 1. Conlow map, genarabed by propagation of emors, of relative
smndaro deviations (7./7) in Hetma cstermination by ALD. Each

contour is separated by D002

Numerical Extrapolations in Gas
Chromatography

Journal of Chiomalographic Soence, Yol. 30, Juy 1062

[ —

A Numerical Simulation of Temperature-Programmed
Gas Chromatography*

N.H. Snow
University of Virginia, Depadment o Pathology, Toxicology Labaratory, Medical Center Bea 168, Charlgtissvile, Virginia 22008
and

H.M. McNairt
Virginia Palytechnic Institute and State University, Depanment of Chemistry, Blacksburg, Virginia 24061 2.

N.H. Snow, "Determmation of Free Energy Relationships Using Gas
Chromatography," Joumal of Chemizal Education, 19%6, 73¢7), 592-597

Determination of Free-Energy Relationships
Using Gas Chromatography

Nicholas H, Snow
Dapartmant of Chamistry, Seton Hall University, South Orange, NJ 07078



RLD - Seton Hall, 1999

Error Analysis of the Rapid Lifetime Determination
Method for Double-Exponential Decays and New
Windowing Schemes

Kristin K. Sharman and Ammasi Periasamy*

Centfer for Celluiar Imaging, Department of Biology, Gilmer Hall, Universily of Virginia, Charlottesville Virginia 22903
Harry Ashworth*

Department of Physics, Sefon Hail, South Crange, New Jersey 07079

J. N. Demas”®

Departmeant af Chemistry, Universily of Vinginla, Charattesvile, Virginia 22304

N. H. Snow

Department of Chemistry, Seton Hall University, South Orangs, New Jersey 07075

Retention Projection - 2014

a%%%!istry mf

“Retention Projection” Enables Reliable Use of Shared Gas
Chromatographic Retention Data Across Laboratories, Instruments,
and Methods

Brian B. B:trner;,'} Michael B. Wilson,” Peter W, ('.;11'r.3 Mark F. \.’ith.l.'s Carey I, Pameck]ing.J“
Adam L. Heu L}en_.::’r.' Jessica Prenni,’ Gregory C. _I.mis.\I Henry Corcoran,” Nicholas H. Snow,! .
Shilpi tfi‘mpr.l.'l Rambkumar L)h.md.]p.mi,l Amanda Tawfall® Lloyd W. Sumner,” and Paul G. Boswell®’

|

’l}l‘p.\l'l‘l‘.‘\l‘nt of Horticultural Science, University of Minnesota, 1970 Fohwell Ave, St. Paul, Minnesota 55108, United States
*Department of Chemistry, University of Minnesota, 207 Pleasant St SE, Minneapalis, Minnesota 53435, United States
*Drepartment of Chemistry, Dirake University, Des Moines, lowa 50311, United States

“Proteomics and Metabolomics Facility, Colorade State University, Fort Collins, Colorado 80523, United States

TntedTox Laboratories, Laboratory Corporation of America, Holdings, St. Paul, Minnesota 33112, United States

Department of Chemistry and Biochemistry, Center for Academic Industry Partnership, Setan Hall University, 400 South Orange
Ave, South Orange, New Jersey 07079, United States

"The Samuel Roberts Noble Foundation, Ardmore, Oklahoma 73401, United States
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“Doing Drugs” by Gas Chromatography

e A story of analytical chemistry, sports and the law

¢ 1992 — 1993 Postdoctoral work — University of Virginia Department of
Pathology
¢ DAU confirmations
* NCIS — “Abby’s Lab”
* Major Mass Spectrometer

Solid phase micro extraction

* SPME device consists of a silica fiber coated
with phase material. The fiber is mounted into
a microsyringe, which protects the fiber.

¢ Coating on the fiber is non-volatile polymeric
phase, e.g PDMS, PA

¢ An equilibrium technique - analyte is distributed
between the fiber coating and sample.

e After the extraction concentrated analytes are
desorbed into the analytical instrument for

separation and quantitation. Syrings neadle

Solid
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Solid phase microextraction (SPME)
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Solid phase micro extraction

A
SPME procedures
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The distribution coefficient determines the amount of analyte that is extracted.
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SPME Trace Analysis

ENC-TS)

400 part per trillion

toluene, ethylbenzene, o-xylene, p-xylene
extraction: 3 mL, 30 min, direct
desorption: 220°C, 5 min

Column: 30m x 0.32mm x 1 mm SPB-1,
40°C (5min), 10°C/min.

Detector: FID, 250°C.

SPME DERIVATIZATION: A SIMPLE THREE STEP PROCEDURE

Extract - Derivatize-
Direct, 30 min Headspace, 1 hr.

Inject -
Splitless,
280°C

10



RESULTS - 17-B-ESTRADIOL

TOTAL ION CHROMATOGRAM
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Headspace Derivatization and GC/MS”

20, 171-173.

Retention Time (min)
P. Okeyo, S. Rentz and N.H. Snow, “Analysis of Steroids from Human Serum by SPME with

Journal of High Resolution Chromatography, 1997,

Science Direct — SPME and Drug

ScienceDirect

Sorch s 21 (15085 S 13 Shove el 0y

W srowarthaen sy

rrrate wiirity SEME and determisation by CIEFWEID e |

5/4/2016

11



We’re not derivatizing any more...
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Making the case for QUEChERS-gas chromatography of drugs O""‘""
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“% Determination of steroids, caffeine and methylparaben in water using
salid phase microextraction-comprehensive two dimensional gas
chramatography-time of light mass spectrometry

Paulo CF. Lima Gomes' *, Brian B, Barnes® ', Alvaro |, Sanres-Nero®, Fernando M. Lancas®,
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Analysis of Steroids using Solid Phase Microextraction-Gas

Chromatography-Mass Spectrometry-Mass Spectrometry

(SPME-GC-MS-MS)

18 orders of

magnitude

Shilpi Chopra'
Paulo C. F. L. Gomes’
Ramkumar Dhandapani'

Nichalas H. Snow'”

‘Department of Chemistry and
Biochemistry, Canter for Academic
Industry Partreship, Seton Hall
University, #00 South Crange Avenue,
South Orange, KU, 07079, USA
‘Institute of Chemistry of Sao Caros,
Universty of Sao Faulo. Postal Code T80,
13560-970, S80 Carlos, SP, Brazil

*nichalas snowigzhu pdu

Recerved: October 78, 2013
Accepted: December 16, 2013

Abstract

Drirect immarshon SPME-GC-M5-MS was used for the analysis of stevoids in
water st part-per-mwilfon(pmt] and lower concentmations. The method was
validated and extended to real sample analysis. The methed were inear from
D01 ko 5 ng/ml wilh precision less than 10% relative standard deviation for
o stercid mixtune at 1 ng/ml. Limit of quantitation and limit of detection was
found 1o be 200- 1200 pgA. and 30-200 pgil. nespectively and meoveries
ranged from 88103 %, To understand the extraction efficiency of the fiber
& depletion study wis performed. The fiber/ sample partition coefficients for
the steroids were determined to be 1.0x 10° to 1.5 x 10°. The extraction was
perdormad without derivatization or the use of an internal standard. SPME
GC-ME-MS effectively demonstrated ultra-frace level detection of steroids in

Water,

Keywords: Steroids  weing Soled Phase Microestractbon, SPME: Gas
ch M Mass 5 y: GE-M5-M5; SPME-

araEy P P

GC-MS-MS: watar anatysis

5/4/2016

12



5/4/2016

A few takeaways

* Science is the most social scholarly pursuit

* A career is in interwoven journey
¢ Actions today do impact tomorrow

* Even a “bad” job (or class) can be a great learning experience
e We can measure 18 orders of magnitude of mass

Movie Quotes
* “We’ll make you better...” Top Gun, 1987

* “You have fungus on your shower shoes...” Bull Durham, 1989
* “Cheater’s justice...” Casino, 1995

13
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