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P h a r m a c e u t i c a l s  &  P e r s o n a l  C a r e  P r o d u c t s  
C h e m i c a l  c o n t a m i n a n t s  

carbamazepine 

diphenhydramine 

sulfamethoxazole 

ciprofloxacin 

•  Prescription and over-the 
counter therapeutic drugs 

•  Veterinary drugs 
•  Fragrances 
•  Cosmetics 
•  Sun-screen products 
•  Diagnostic agents 
•  Nutraceuticals (e.g., vitamins) 

Compounds Include 
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P h a r m a c e u t i c a l s  &  P e r s o n a l  C a r e  P r o d u c t s  
S o u r c e s  

•  Human activity 
•  Residues from pharmaceutical 

manufacturing 
•  Residues from hospital WWT 
•  Illicit drugs 
•  Veterinary drug use, 

especially antibiotics and 
steroids 

Sources Include 

www.natalieschibell.com 

ehp.niehs.nih.gov 
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P h a r m a c e u t i c a l s  &  P e r s o n a l  C a r e  P r o d u c t s  
C o n c e r n s  

• Contamination in environmental waters through waste 
treatment or run-off 

Appearance 

•  Sewage systems are not fully or specifically equipped for 
PPCP removal.  

• Removal varies based on the chemical and treatment 
facilities.  

•  Potential appearance in drinking water, especially with Direct 
Potable Reuse Initiatives 

Concerns 

•  Threat to aquatic organisms and to humans not fully known  
• Resistance to antibiotics 
• Natural and synthetic steroid disruption of aquatic endocrine 

systems  
•  Potential for synergistic affects due to mix of chemical 

contaminants present 

Risks 

The Drinking Water Advisor  
(http://drinkingwateradvisor.com/) 
1.  Stuart et al 2011: Review of risk from 

potential emerging contaminants in UK 
groundwater (February 10, 2012) 

2.  Press Spin: Prozac-Contaminated 
Drinking Water May Be Link to Autism 
(June 7, 2012) 

3.  Pharmaceuticals in River Watersheds, 
China (April 9, 2015) 
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Model 6495 QQQ Technology 
Continued Improvement 

1 2 

3 

•  New Detector with High Energy 
Conversion Dynode 

•  Improved NEG ion detection with 
low noise  

3 

•  New Tapered Hexapole Collision 
Cell 

•  Effective ion collection and 
transmission 

2 

•  New Enhanced Q1 Ion Optics 
•  Improved ion transmission 1 

Proven iFunnel 
Technology 
•  Agilent Jet Stream 
•  Hexabore Capillary 
•  Dual Ion Funnel 
•  Increased ion 
generation 
•  Enhanced ion sampling 

Quantitative Applications 
•  Enhanced peak area 

response 
•  Improved peak area 

%RSD 
•  More sensitive and 

precise 
•  Lower Limits of Detection 

(IDL)and Quantitation 
(LLOQ) 

•  More reliable and robust 

8/3/15 

PPCP Analysis - NEMC EMS 2015 

5 



Analysis of Trace Organic Contaminants  
Approaches to Sample Prep 

Dr. Shane Snyder, University of Arizona 
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Analysis of Trace Organic Contaminants 
Ion Suppression Comparison by Sample Prep Method 

Conventional SPE 
Concentration: 50 ppb 

Online SPE 
Concentration: 100 ppb 

Direct Injection 
Concentration 1.5 ppb 

Dr. Shane Snyder, University of Arizona 
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Environmental Analysis of  
PPCPS IN Drinking and 
Surface water 

 

 

Sensitivity, Precision, 
Accuracy and Linear 
Dynamic Range with 
Direct Injection 
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Experimental Overview 
Positive and Negative Ion Mode Analysis 

•  Precise and accurate quantitation of 
PPCP compounds from remote and 
urban source water, and Santa Clara tap 
water 

•  Positive ion Mode includes 118 targets 
with 316 MRM transitions 

•  Negative Ion Mode includes  22 
compounds with 62 MRM transitions 

•  Direct injection of 40 µL water samples 
without solid phase extraction (SPE). 

Objectives 
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Chemical Targets  
Positive Mode Ionization 
10,11-‐dihydro-‐10-‐hydroxycarbamaz epine Clopidogrel	  carboxylic 	  ac id Famotidine Meprobamate Norverapamil S imvas tatin

6-‐A cetylmorphine Cocaethylene Fentanyl Metformin Omepraz ole S otalol

A cebutolol Cocaine Fluoxetine Methadone Oxaz epam S ulfamethaz ine

A cetaminophe Codeine Fluticas one	  propionate Methamphetamine Oxcarbaz epine S umatriptan

A lbuterol Cotinine Gabapentin Methotrexate Oxycodone Tadalafil

Amitriptyline DEET Glyburide Methylphenidate Oxymorphone Temaz epam

Amitriptyline	  metabolite Dehydroaripipraz ole Hydrocodone Metoprolol	   Oxymorphone	  glucuronide Thiabendaz ole

Amphetamine Desmethylc italopram Hydromorphone Mevas tatin	   Paroxetine Tramadol

A ripipraz ole Desmethylvenlafax ine Hydroxybupropion m -‐Hydroxybenz oylecgonine Phenmetraz ine Traz adone

A tenolol Dextromethorphan Ketoprofen Modafinil Phentermine Triamterene

A torvas tatin Diltiaz em Lamotrigine Monoethylglyc inexylidide Phenylpropanolamine Trimethoprim

A traz ine Diphenhydramine Levorphanol Montelukas t	   Pioglitaz one Tylos in

Benz oylecgonine Dis opyramide L idocaine Morphine Pregabalin V als artan

Buprenorphine Donepez il Loratadine Nifedipine Primidone V enlafax ine

Bupropion Duloxetine Loraz epam Nifedipine	  ox idiz ed Propranolol V erapamil

Caffeine Ecgonine	  methyl	  es ter MDA Norfentanyl Ps eudoephedrine Z olpidem

Carbamaz epine EDDP MDEA Norfluoxetine Quetiapine Z olpidem	  phenyl-‐4-‐carboxy

Caris oprodol Erythromyc in MDMA Normeperidine Ritalinic 	  ac id

Chlorpheniramine Erythromyc in-‐anhydro Mefenamic 	  ac id	   Norquetiapine S ertraline

Clenbuterol Es c italopram Meperidine Nors ertraline S ildenafil

Chemical	  Targets	  for	  Negative	  Mode	  Ionization

Agilent Publication 5991-5425EN 
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Chemical Targets  
Negative Mode Ionization 

Bezafibrate Modafinil
Celecoxib Naproxen

Chloramphenicol n-‐Butylparaben
Diclofenac Phenobarbital

Diclofenac	  4-‐hydroxy Phenytoin
Fenbufen Pravastatin
Furosemide Sulfamethoxazole
Gemfi	  brozil Triclocarban

Hydrochlorothiazide Triclosan
Ibuprofen Warfarin

Methylparaben (±)11-‐nor-‐9-‐carboxy-‐delta-‐THC

Chemical	  Targets	  for	  Negative	  Mode	  Ionization

Agilent Publication 5991-5425EN 
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Key Applications - LC/MS/MS 
Low Level Detection of PPCPs using Model 6495  

 Key Points:  
  Direct Injection of 40 µL water samples 

  Optimized positive and negative ion mode  

  Separation using Agilent ZORBAX  
  Eclipse Plus Column  
  (C18, 2.1 x 100 mm, 1.8 µm) 

  Improved Negative Ion Mode  

  Agilent Publication: 5991-5425EN 
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Chromatographic Performance  
Positive Ion Mode 
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Chromatographic Performance  
Negative Ion Mode 
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Select Calibration Curves 
Positive and Negative Mode Ionization 

Metformin – Positive Ion Mode 
R2 = 0.99903445 

Ibuprofen – Negative Ion Mode 
R2 = 0.99826365 
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PPCPs Identified  Positive Ion Mode 
Santa Clara Local Tap Water (>10ppt) 
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PPCPs Identified  Positive Ion Mode  
Remote Source Water (>10ppt) 
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PPCPs Identified  Positive Ion Mode 
Urban Source Water (>10ppt) 
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PPCPs Identified  Negative  Ion Mode  
Urban Source Water (>10ppt) 
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PPCP Analysis in Environmental Waters 
Conclusions 

•  Linear calibration 
•  Reproducible quantitation 
•  Low level LLOQs (ppt) achieved 
•  Viability of direct injection for the 

quantitative analysis of PPCP in water  

Project demonstrated 
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Thank you  
Let’s Continue the Conversation 
  

 

 

Agilent Confidential 

Agilent Confidential 
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