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摘要
2009年第37屆美國鑑識科學實驗室主管學會年會及訓練研討會由美國刑事鑑識實驗室主任學會所舉辦，於98年9月14至17日在美國阿納海姆市舉行。主要內容為針對NAS報告建議事項提出之改善方案。本次出國報告之綜合建議如下：
1、 增加品質評估報告之內容，提升其重要性。

2、 將認可檢驗機構從事學術研究活動，列入實地評鑑之參考改善項目，提升認可檢驗機構之檢驗能量。

3、 學術研究成果之技術轉移，提升國內經濟競爭力。

4、 統合性檢驗資料庫之建立，提升行政之效能，同時也可提升國內實驗室之檢測能量。

5、 建立雙認證架構，提升認可實驗室之報告可信度。

6、 取得能力試驗執行機構之認證資格，增加實驗室間檢驗之追溯性及比較性。
7、 建議持續參加本年會，促進各國官方實驗室交流機會及彰顯國內學術研究之能量。
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本文

第一章 目的

美國鑑識科學實驗室主管學會為美國非政府組織且非營利之組織，於1973年成立，其主要宗旨為培養專業智能、協助實驗室經營原則及技術之發展、確保並散播法醫學訊息、維持及改善犯罪實驗室主管間之溝通，以及促進、確保和維持執行法醫學實驗時之品質管制之最高標準。ASCLD每年召開年會提供領導者及管理階層訓練的機會，同時也提供實驗室主管間適當之交流管道。ASCLD非認證組織，不提供實驗室認證之服務，該部分業務委由美國鑑識科學實驗室主管學會/實驗室認證委員會(簡稱ASCLD/LAB)提供。ASCLD/LAB由1981年開始提供認證服務，目前，服務之範圍包括ASCLD/LAB Legacy認證計畫及ASCLD/LAB-International認證計畫兩部分。前者已執行超過20年，以稽核方式取得認證，後者則係採用ISO 17025標準及ASCLD/LAB -International補充需求做為規範，自願參與認證實驗室之品質管制系統須符合上述規範後才能取得認證之服務。
本局職司管制藥品相關政策擬定，所屬濫用藥物實驗室協助司法、檢察、衛生等單位所查獲管制藥品、毒品及濫用藥物尿液之檢驗，同時也肩負衛生署濫用藥物尿液檢驗機構認可及管理之責任。該些業務均攸關嫌疑人之權益，需嚴謹把關本局實驗室、濫用藥物尿液認可機構及協助毒品鑑識之公立醫院之檢驗品質及檢驗結果的正確性。2009年第37屆美國鑑識科學實驗室主管學會年會及訓練研討會於98年9月14至17日在美國阿納海姆市Crowne Plaza飯店舉行。透過參與該年會，了解美國認證體系運作模式、認證機構管理、培養專業、協助實驗室管理之基本原則，相信可對目前國內實驗室認可體系的模式注入新的想法與策略。另一方面，為增進我國與各國濫用藥物實驗室之學術研究交流，本局以「The NBCD Drug Testing Laboratory's way to ASCLD/LAB International Program Accreditation」題目參加壁報論文展出(附錄一)，因本局為第一個同時取得ASCLD/LAB及TAF雙認證實驗室，壁報之內容亦為首次於該年會發表之題材，深獲其他實驗室之肯定，並藉由此機會宣揚國內實驗室品質管理之績效。
第二章 過程

參加美國阿納海姆「2009年第37屆美國犯罪實驗室主管學會年會」之行程如下(以所在地之日期及時間表示)：

行程
	日期
	時間
	行程內容

	9/13
	1840
	由桃園國際機場出發（BR 12）

	9/13
	1555
	抵達美國洛杉磯機場

	9/14
	1700～1900
	報到並參加歡迎餐會

	9/15
	0830～1730
	開幕典禮、專題演講(4場)

	9/16
	0830～1730
	專題演講(3場)、壁報展覽、ASCLD/LAB代表大會

	9/17
	0830～1730
	廠商工商時間、頒獎午宴、專題演講(3場)

	9/18
	0120
	離開美國洛杉磯機場（BR 15）

	9/19
	0615
	到達桃園國際機場


第三章 心得及建議
1. ASCLD年會簡介

ASCLD為美國非政府組織且非營利之組織，於1973年成立，其主要宗旨為培養專業智能、協助實驗室經營及技術發展、確保並散播法醫學訊息、維持及改善犯罪實驗室主管間之溝通以及確保和維持執行法醫學實驗時之品質管制之最高標準。為達成上述目的，ASCLD每年召開年會提供領導者及管理階層訓練的機會，同時也提供實驗室主管間適當之交流管道。該學會的成員包括來自美國境內、加拿大、波多黎各、維爾金群島、台灣、中國、哥斯大黎加、芬蘭、香港、愛爾蘭、義大利、英國、以色列、瑞典、瑞士、紐西蘭、新加坡、土耳其及澳洲等國家之犯罪實驗室主管、經營者及稽核員等。專業領域包括生物學家、化學家、文件管理者、生理學家、毒理學家、教育學家、律師等。

ASCLD非認證組織，不提供實驗室認證之服務，該部分業務委由美國刑事鑑識實驗室主任學會/實驗室認證委員會(簡稱ASCLD/LAB)負責。該組織提供之認證服務計畫，包括ASCLD/LAB Legacy認證計畫及ASCLD/LAB-International認證計畫。前者以ILAC G-19標準為規範，後者則以ISO 17025標準及ASCLD/LAB -International補充需求為規範，所提供之認證服務。ASCLD/LAB-International補充需求包括ASCLD/LAB Legacy計畫中的重要元素及ILAC G-19標準。

National Academy of Sciences (簡稱NAS)於2009年出版加強美國之法醫學(Strengthening Forensic Science in the United States)一書中記述之前瞻性建議，這些建議主要包括促進法醫學中各種學問專業領域之研究及技術發展與執行、建立適合法醫學實驗室認證體系之規範與標準，提升法醫學認證體系的發展、改善法醫學領域之教育訓練計畫等，做為犯罪實驗室管理之未來發展方針。2009年第37屆ASCLD年會則是針對NAS報告中之建議事項，辦理專題演講、壁報展覽及廠商新產品發表會，讓犯罪實驗室主管互相交流管理經驗的同時，了解法醫學領域實驗室未來認證體系之走向、管理基本需求及各國研究發表的資訊等，藉以使犯罪實驗室展現其公信力的同時，發展最大的檢驗能量，提升檢驗系統的品質保證。

2. 會議內容

本局濫用藥物實驗室於去(97)年同時取得ASCLD/LAB及TAF雙認證後，首次參加ASCLD年會及ASCLD/LAB會員代表大會。在ASCLD年會中，參加10場專題演講及以「The NBCD Drug Testing Laboratory's way to ASCLD/LAB International Program Accreditation」題目參加壁報論文展出。玆將與本局業務有相關之專題演講、壁報論文及會員代表大會之內容概述如下：
1. 第一天之第一場演講題目為「Process Transformation-Managing the Art and Science of Forensic Laboratories」：主要內容係從麥當勞及漢堡王兩大漢堡大亨之經營理念，談實驗室管理的藝術。顧客(customers)、競爭者(competitor)、潛力(capability)合稱3“C”，為企業界主要經營之理念。在3“C”經營理念下，麥當勞及漢堡王兩大漢堡大亨將漢堡製造之過程標準化，雖然標準化的製程可製造出相同品質之產品及降低成本，但一成不變標準化之製程卻會讓人覺得麻木而沒有彈性。同樣的，法醫學實驗室經營理念可以套用3“C”理念。只不過在特殊的要求下，檢測流程需統一被制訂且具高度的標準化，不允許受雇者因外界因素而影響。現今社會裡，法醫學實驗室與其他企業一樣，具同儕競爭之壓力，因此，提昇市場競爭力及增加實驗室的潛力將會是法醫學實驗室重要的經營理念，且考驗著管理者的智慧。
2. 第一天之第二場演講題目「Post National Academy of Science Report Recommendations」：由John Collins、John Neuner、Beth Lavach及Joseph P. Bono等4位演講者針對NAS報告之建議事項提出個人見解，提供法醫學實驗室管理者未來經營方向之參考。該些見解包括：
· 學術研究是檢驗能量的基礎，舊有的檢驗技術及方法可藉由學術研究而更新，新的檢驗技術也必須藉由學術研究而使方法標準化。過去法醫學專業領域之學術研究及技術發展相當有限，因此，促進學術研究及發展將有助於展現實驗室最大檢驗能量及報告可信度。
· 以ISO/IEC 17025:2005標準為基礎之實驗室認證體系，將建立並維持適當的實驗室間交流、創造及維持實驗室免受其他外界影響及壓力之環境及管理架構等特殊需求，並藉國際間相互承認協定，有助於提升公信力。
· NAS報告之所以重要在於其內容不僅只針對實驗室品質系統的建議，還包括標準報告如何撰寫、提供參考之標準方法、實驗室之定量極限等。長期以來，NAS報告中建議事項都是實驗室存在長久的詬病，包括報告結論撰寫方式、檢測方法、應執行之驗證定量極限及實驗室認證等問題。這些問題常常都是被提出來檢討、呈現，之後，再利用官僚作風來逃避，因此，如何提升法醫學專業及知能不應成為口號，而是必須正視並改善的問題。
3. 第一天之第三場演講題目「White House Interagency Working Group」：為因應NAS報告之建議，由主要負責整合科學及技術政策之National Science and Technology Council (NSTC)在2009年7月7日成立法醫學領域之委員會(Subcommittee on Forensic Science)，其成立目的包括對已存在法醫學領域之挑戰提出並分析改善方案、發展改善法醫學能量、架構、標準及品質管理之指導方針。該場演講主要介紹委員會之成員及提出研究發展及檢測、標準方法、教育與倫理、認證及拓展實驗室間品質活動等改善方案。
4. 第一天之第四場演講題目「Formation of National Forensic Science Code of Ethics」：由Ken Melson及Pete Barnet兩位講者提出法醫學領域應具備之倫理道德，同時草擬一份有關倫理道德之標準供參(附錄二)。

5. 第二天第一場演講題目「Certification Overview: From the History and Current Status of Certification to Being Prepared if it Becomes Mandatory」，由Jennifer Mihalovich介紹全世界認證體系的發展到美國法醫學認證體系的緣起(如附錄四)。愛達荷州警法醫學實驗室管理者，Anne Nord介紹其實驗室取得認證的過程及遇到的問題和解決之道。最後由American Board of Criminalists (ABC)主席，Joe Bono介紹對於NAS報告建議，ABC將增加提供新技術驗證、法醫學用之國際標準品及犯罪實驗室倫理學訓練資訊等服務。
6. 第二天第二場有2個主題，選擇參加之演講題目「Crime Lab Best Practices」，主要介紹Alabama Dept. of Forensic Sciences (ADFS)教育訓練課程服務之特色及Georgia Bureau of Investigation犯罪實驗室之DOFE Infrastructure系統進行實驗室報告數據、影像等資料以電腦檔案形式儲存，可減少紙張使用及節省紙本報告存放空間。
7. 第二天之第三場有2個主題，參加之演講題目「NIJ’s Response to National Forensic Science Issue」：為美國司法部National Institute of Justice (簡稱NIJ)的研究、發展及評估之辦事處。本專題演講主要針對NIJ對NAS報告建議事項提出之服務，包括驗證、DNA檢測結果之說服力、法醫學實驗室之間的交流計畫等。
8. 第三天之第一場演講題目「Partnering to strategically Lead the Future of Forensics」，主要介紹International Association of Chiefs of Police (簡稱IACP)之Forensic Science Committee、International Property and Evidence Association(簡稱IAPE)、International Association for Identification (簡稱IAI)等組織針對NAS報告之建議事項，可提供的服務。
9. 第三天之第二場有3個主題，參加演講題目「International Issues in Forensic Sciense」：介紹澳洲National Institute of Forensic Science(簡稱NIFS)、美國司法部International Criminal Investigative Training Assistance Program (簡稱ICITAP)提供之服務。另由馬來西亞ASCLD/LAB認可實驗室分享亞洲法醫學領域服務網站之服務。

10. 第三天之第三場有2個主題，參加之題目「Challenges in Latent Prints」，實驗室檢測分析及報告的過程中常會有人為的錯誤產生，即使再大再優質的實驗室也無法避免。因此，標準化的程序、個人習慣的養成、自動化操作都使人為的錯誤發生率降低。
11. 壁報論文部份：涵蓋本局發表之壁報論文，總共參展本次年會之海報共17件，與本局業務較相關之內容為Jeri Ropero-Miller博士發表Interpreting Hair Analysis in Cocaine-User Populations and Surface-Contaminated Specimens - Can you differentiate?之題目(附錄三)，其實驗目的在了解檢測古柯吸食者毛髮與環境污染毛髮中檢測出之古柯代謝物，包括古柯、cocaethylene (CE)、norcocaine (NCOC)及苯甲醯基愛哥寧(benzoylecgonine)之相關性。將毛髮用古柯污染後70天，經洗髮精或實驗室去汙染程序去污染後、再用液相層析串聯質譜檢測，可檢出高濃度之CE, BE, or NCOC等古柯代謝物，因此，判定CE或NCOC對古柯之比值無法成為區分吸食古柯或環境汙染之毛髮之標準。
12. ASCLD/LAB會員大會：公佈ASCLD/LAB-International認證計畫與Inter-American Accreditation Cooperation (IAAC)、International Laboratory Accreditation Cooperation (ILAC)等組織訂立相互承認之協定、2008年下半年至今新加入ASCLD/LAB Legancy認證計畫或International認證計畫之實驗室及人事異動。
3. 結論與建議

本局與食品衛生處、藥政處與藥物食品檢驗局四個單位整併成立「食品藥物管理局」，管制藥品研究檢驗及濫用藥物尿液檢驗認可實驗室之業務，將擴大到食品、醫藥、中藥、化妝品之研究檢驗及實驗室認可管理，業務之龐大可想而知，因此，本報告將就未來擴大後之業務提出個人之結論及建議：
1. 增加品質評估報告之內容，提升其重要性：在NAS報告中除了對於認證實驗室品質活動提出評估及改善方案外，也增加如建議標準化報告寫法、參考之檢驗方法等建議事項。本局每年都會對濫用藥物尿液檢驗認可機構整年度之績效監測試驗及評鑑等品質活動，彙整出整個品質活動之綜合評估報告，提出品質活動改善建議事項。或可增加標準化或參考之檢驗方法、學會訓練計畫、新興檢測技術資料等資訊，供實驗室加強人員訓練、提升檢測能力之參考。
2. 將認可檢驗機構從事學術研究活動，列入實地評鑑之參考改善項目，提升認可檢驗機構之檢驗能量：學術研究是檢驗能量的基礎，舊有的檢驗技術及方法可藉由學術研究而更新，新的檢驗技術也必須藉由學術研究而使方法標準化。參加本年會後發現，美國境內認證機構之學術研究相當貧乏。而國內目前雖有科技研究計畫委託給學術單位進行研究，但事實上，認可檢驗機構從事研究開發活動也相當貧乏，因此，除本局積極拓展研究發展之外，鼓勵檢驗認可實驗室投入研究發展也是相當重要。建議可將認可檢驗機構從事學術研究活動，列入實地評鑑活動之參考改善項目，促進其從事研究發展活動，藉而提升該檢驗技術及能量。
3. 學術研究成果之技術轉移，提升國內經濟競爭力：新興藥品之氾濫已然成為全世界面臨的問題，更考驗著各實驗室鑑識的能力，藥品標準品有一定的市場需求。在本年會之廠商展示會中發現，美國FBI創立之Scientific Working Group on Shoeprint and Tire Tread Evidence (SWGTREAD)研發藥品標準品供實驗室使用、鑑定，過去幾年，本局委託國內學術單位從事研究發展之計畫，研究項目涵蓋廣泛，研究成果卓越。其中因應國內對照判定新興藥品或毒品的需求，委託研究合成標準品研究計畫之成果，更成為鑑識科學之一大助力。這些研究合成之標準品大部分屬國內外尚未上市之新興藥品，如能將該些合成技術轉移國內中小企業進行生產大量標準品上市行銷，相信能對於國內廠商經濟競爭力之提升將有所助益。

4. 統合性檢驗資料庫之建立，提升行政之效能，同時也可提升國內實驗室之檢測能量：隨著檢驗品項的擴充，使用的檢測標的及方法將層出不窮，快速並準確的尋找適當且合宜之檢驗方法將是一大課題，綜合性檢驗資料庫建立也將是刻不容緩的需求。該資料庫之架構應包括檢驗方法資料庫及質譜圖庫等2大部分。檢驗方法資料庫部分涵蓋所有檢驗標準方法的執行及引用的出處等資料；質譜資料庫則涵蓋檢測標所使用之儀器設備、設備設定之條件、質譜圖及主(次)要離子碎片之簡介等資料。除可提供本局人員使用，也可提供外界之技術人員、學術及民間機構等單位在執行或開發檢測方法時之參考，以降低尋找可引用標準方法的時程、減少使用錯誤的方法或規範，提升行政之效能，同時也可提升國內實驗室之檢測能量。
5. 建立雙認證架構，提升認可實驗室之報告可信度：由ASCLD/LAB的演進發現，其服務之對象由美國境內擴大到全世界，採用的規範從ILAC G-19法規到彙整ISO 17025標準及-International補充需求之規範。近年來，ASCLD/LAB更積極與國際認證組織簽訂認可體系之相互承認，使其認證體系下之認可實驗室之品管系統可獲得國際信賴，增加檢驗數據的可信度。國內與食品、醫藥、中藥、化妝品相關之認可體系，包括本局濫用藥物尿液檢驗認可體系；藥檢局食品、藥物及化妝品認可實驗體系；TAF之食品領域、原料藥及中西藥製藥領域、化妝品、香水及精油領域、鑑識科學試驗領域認可體系等。TAF屬民間機構，與國際認證聯盟簽訂相互承認協定；其上述之4大領域認可體系均以ISO 17025標準為規範而進行實驗室之認證活動，但事實上，ISO 17025標準係對一般測試實驗室品質系統所架設之基本要求，並未能涵蓋所有食品、原料藥及中西藥製藥、化妝品、香水及精油、鑑識科學試驗等領域之特殊要求，將無法因應本國之國情需要。另一方面，本署實驗室認可體系均有其特殊之規範，如濫用藥物尿液檢驗認可體系之「濫用藥物尿液檢驗及醫療機構認可管理辦法」及「濫用藥物尿液檢驗作業準則」等；食品、藥物及化妝品認可實驗體系之「食品衛生查驗業務驗證機構認證及管理辦法」等，但屬境內認證活動，因此，建議先廣邀法學、相關學術研究之專家、學者組成研議法規修訂小組，以ISO 17025標準為基礎，補充各領域實驗室之基本品質需求，研議並制訂適切之法規、標準及評鑑指引等規範。採用與TAF進行聯合評鑑取得雙認證模式，將可使實驗室出具的檢驗報告得取得國際間信賴，提升檢驗品質達國際水準及報告可信度。

6. 取得能力試驗執行機構之認證資格，增加實驗室間檢驗之追溯性及比較性：能力試驗活動在實驗室內部品質管制與申請認證評鑑確認能力的過程中扮演了重要角色，可提供增加測試報告的信心、提升測試能力、帶動對測試品質的相關探討，如對量測方法/標準、量測不確定度評估、參考物質等的探討、鼓勵對產品/材料品質的探討等效益。國際標準組織 (ISO)於1997年大幅修訂與再版能力試驗標準ISO/IEC Guide 43-1回應國際間日益蓬勃發展的能力試驗活動，2000年國際實驗室認證聯盟(ILAC)出版ILAC G13，對能力試驗執行機構的能力要求作成了國際共識，由此可見，各國認證機構對於能力活動之重視。本局職司認可業務，同時執行能力測試業務，因此，建議應取得能力試驗執行機構之認證資格，俾利提升實驗室檢驗之追溯性及比較性。目前，國內在食品、醫藥、中藥、化妝品領域內，尚無取得能力試驗供應機構之認證，因此，可先根據國際提供能力試驗認證服務之機構制定之相關規範，如TAF之能力試驗執行機構之能力要求、ISO組織之ISO/IEC Guide 43-1:1997、ILAC G13:08/2007等，評估、架構並執行完整之品質管理系統，以取得能力試驗執行機構之認證為最後目標。

7. 建議持續參加本年會，促進各國官方實驗室交流機會及彰顯國內學術研究之能量：ASCLD年會參加人士大多以美國官方，包括FBI、DEA等犯罪實驗室之管理階層為主，會議主要目的為提供實驗室管理階層交流之機會，因此，持續參與該年會可增加與官方實驗室主管交流之機會，將有助於拓展國際外交。另一方面，由壁報論文展出的內容，不難發現法醫學認可實驗室並不重視學術研究，也因此NAS報告建議事項強調學術研究之重要性，參加本次之年會也針對該項建議提出許多應變方案，本局長期以來對於學術研究不餘遺力，藉由此年會之壁報論文展出將有助於彰顯國內學術研究之發展。
附錄一、發表之壁報論文
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附錄二、法醫學實驗室倫理道德之參考標準
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附錄三、ASCLD/LAB之歷史大事紀
	年度
	大事紀

	1973年秋
	美國FBI與境內實驗室討論如何開啟犯罪實驗室間的溝通管道

	1974年秋
	成立ASCLD，另由Forensic Science Foundation執行能力試驗

	1981年
	ASCLD/LAB成立並選出主席

	1994年10月
	與澳洲NATA組織簽訂聯合評鑑及澳洲犯罪實驗室認證備忘錄

	2004年
	提供ASCLD/LAB-International認證計畫

	2008年9月
	取得Inter-American Accreditation Cooperation (IAAC)相互承認

	2009年4月
	取得International Laboratory Accreditation Cooperation (ILAC)相互承認


附錄四、Jeri D. Ropero – Miller之海報論文資料
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附錄五、活動照片
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開會地點：Crowne Plaza飯店
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左：John K. Neuner: the Program Manager of the ASCLD/LAB-international accreditation program
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PREAMBLE

Purpose'

The purpose of this document is:
- To provide principles and rules for individual scientist's conduct in the practice of forensic science.
- To provide a template for evaluating an individual's professional actions.
« To offer protection to individuals if asked to perform unethical acts.
- To ensure uniformity and quality of service to colleagues, the justice system, and the general public.

Scope

This document outlines principles and rules for the practice of forensic science and applies to individuals who:
- Recognize, preserve, collect, analyze, or examine evidence.
«  Write or review a forensic science reports or testify in a court of law as an expert witness in forensic
science.
« Manage or supervise within a forensic laboratory.
- Consult, advise, research, or teach in forensic science.
These individuals are referred to as “forensic scientists” in the Code of Ethics.

Additional principles and rules specific to an area of expertise, an agency, or a company, may be addressed by
that body as a supplement to this document.

Introduction

Forensic professions include those that are concerned with the examination or scientific analysis of evidence and
related testimony. They involve the application of principles, techniques, and methods of science, and have as
their primary objective the determination of facts that may be significant in legal cases. In fulfilling this duty,
forensic scientists shall use all of the means at their command to ascertain the facts relevant to the matters under
investigation. Having made factual determinations, forensic scientists may then interpret and evaluate those facts.
Forensic scientists shall practice within the limitations of their knowledge, skills, and abilities.

The duty of any forensic scientist is to serve the interests of justice at all times. Conclusions, opinions, and facts
shall be reported with all the accuracy and skill of which the forensic scientist is capable. In carrying out these
functions, the forensic scientist shall be guided by those practices and procedures that are generally recognized
within the profession to be consistent with a high level of professional ethics.

Forensic scientists shall be aware of recent scientific advances and new standards, guidelines, policies, and
regulations. Staying current may be accomplished by reading peer-reviewed technical publications and other.
publications, attending professional conferences, taking classes, or exchanging information with other forensic
scientists. New developments should be presented to the profession. In order to continually improve the
profession, research and training should be encouraged.

Although each individual case may vary and no set of standards can precisely fit every occasion, the principles
and rules set forth in this document are the conduct requirements expected of forensic scientists. Failure to meet
or maintain these standards can justifiably cast doubt upon an individual's fitness for such responsibilities.
Motives, methods, and actions shall, at all times, be consistent with proper moral conduct. Forensic scientists
shall take responsibility for work done under their direction. Managers and supervisors should recognize that their

" This Code of Ethics for Forensic Scientists has been developed in response to Recommendation 9 in the National Academy
of Sciences” Report, Strengthening Forensic Science in the United States: A Path Forward. (NAS Report) This
recommendation calls for a “*national code of cthics for all forensic science disciplines. . that]could be enforced through a
certification process for forensic scientists.” (NAS Report, p. 7-19) This document is therefore intended to serve as a model
which could be adopted by organizations that provide certification for forensic scientists, without which certification “no
person (public or private) should be allowed to practice in a forensic discipline or testify as a forensic scientist.”
(Recommendation 7, NAS Report, p.7-18)
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actions have the potential to place their employees in unethical situations. Therefore, managers and supervisors
shall be aware of this Code of Ethics and act in a manner that supports it.

STANDARDS OF PRACTICE

1. Objectivity
Forensic scientists shall be objective and unbiased. They shall recognize any biases and design procedures
and experiments to address them. Being unaware of relevant information may result in bias. For this reason,
the forensic scientist should be responsible for determining the information required to effectively conduct
analyses and examinations and reach reliable conclusions. Examined evidence should be preserved to
facilitate reanalysis or reexamination by another expert.
1.1. Analyses and Examinations
. 'Reasonable steps shall be taken to obtain all relevant data needed to complete an analysis.
. All available relevant data shall be assessed.
_ Additional information or evidence which may be relevant to the examination shall be
documented in examination records
1.1.4. Al observations, examinations, analyses, alterations, and results shall be documented in the
examination records at the time they are performed.
1.1.5. Conclusions or opinions shall be based on the analysis or examination of all available relevant
evidence.
1.1.6. Assumptions shall be documented in examination records.
1.1.7. Reasonable steps shall be taken to encourage that all relevant evidence in a case receive
appropriate technical analyses.
1.2. Potential Conflicts of Interest
1.2.1. All conflicts of interest to an employer, client, or the justice system shall be documented and
disclosed.
1.2.2. Services shall not be provided on a contingency-fee basis.
1.2.3. An assignment in which there might be a conflict of interest shall not be accepted.
1.2.3.1. In litigation matters involving multiple defendants or plaintiffs, work shall not be done for more
than one litigant without disclosure and consent from the other parties with similar interest.
1.2.3.2. After working for one adversarial side, work shall not be done for the opposing side unless
legally ordered or otherwise permitted.

A
1.
1.
1.

s ol
W N =

2. Communication
The forensic scientist shall be truthful and forthright in all aspects of professional activity. Communication
shall be precise, accurate, and clear. Whenever possible, commonly accepted terminology should be used.
Information shall not be obscured by inclusion, omission, or any other means. Scientific and legal principles
require that those who use or evaluate the conclusions or opinions of the scientist shall be able to verify them
by the review of data, the replication of experiments, the testing of alternative hypotheses, and by challenging
the process used in arriving at the expressed conclusions. For this reason, clear and complete documentation
of data and methods used to form a conclusion or opinion shall be provided and shall be readily available for
evaluation by all interested parties.

2.1. Stated qualifications shall accurately represent education training, experience, areas of expertise, or
certification status.
2.2. Reports and Testimony
2.2.1. Intentionally misleading language shall not be used.
2.2.2. Facts, conclusions, and opinions, including qualifications and limitations, shall be fully explained.
2.2.2.1. Yes-or-no answers shall be explained or qualified if not doing so would be misleading.
22.3. Data, and opinion based on that data, shall be clearly differentiated.
2.2.4. Court exhibits and tutorials shall be informative and refevant.
2.2.5. If the answer to a question is not known, or if that question is outside the forensic scientist’s area
of expertise, the forensic scientist shall say so.
2.2.6. Technically correct statements shall be made in all written and oral reports, testimony, technical
publications, and technical presentations.
22.7. Testimony shall be restricted to matters within the forensic scientist's knowledge, skills, and
abilities.
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When a forensic scientist is hired as a consultant by an individual, a confidential relationship is presumed to
exist between them. When a forensic scientist is retained by an attorney representing a litigant, an attorney-
client relationship is presumed to exist between them. A reasonable fee may be charged for the services of a
forensic scientist. '

Different conclusions or opinions in a case may be reached by different experts. If aware that there is a
difference, the forensic scientist shall strive to reconcile those differences with the other expert with the
understanding that differences may be legitimate. The forensic scientist shall discuss with the client the
means by which to achieve reconciliation. Appropriate means may include the exchange of information,
samples, or data; jointly conducting appropriately designed experiments; referral to a third expert; or other
means. :

4.1. Violations of the Code of Ethics shall not be tolerated or concealed.

4.1.1.  Serious or repeated violations of the Code of Ethics shall be reported to the relevant association.

4.1.2.  Any conflict between the Code of Ethics and responsibilities as defined by the employer, policies,
law, regulation, or other legal authority shall be reported to the employer or client.

4.1.2.1. Reasonable measures shall be taken to resolve the conflict.

4.1.3.  Any report of a violation of the Code of Ethics shall follow the policies and procedures outlines in

the Enforcement of the Code of Ethics.
4.2. Responsibility to Professional Associations

4.2.1. Association bylaws shall be followed.

4.2.2. Statements on behalf of the association shall not be made without prior approval from the
association’s governing body.

4.2.3. Forensic scientists shall cooperate with any official investigation conducted by an association to
which they belong.

4.2.4. Membership in an association or employment in an agency or company shall not be used to
obtain unjustified benefits, privileges, or exemptions.

4.3. Responsibility to the Profession

4.3.1.  Conduct detrimental to the profession shall not be exhibited. This may include illegal conduct.

4.3.2. Forensic scientists shall discourage the association of their names with developments,
publications, or organizations to which no significant contributions were made.

4.3.3. Forensic scientists shall not engage in plagiarism; work done by others shall be properly credited.

4.3.4.  When giving advice regarding the questioning of another witness, the purpose shall be to prevent
incompetent and misleading testimony, and make known facts that are legally relevant.

4.4. Responsibility of Managers and Supervisors

4.4.1. Laboratory managers and supervisors shall facilitate, support, and promote an environment
conducive to ethical conduct :

4.4.2. Laboratory managers and supervisors shall ensure that laboratory services are provided in a
manner which maximizes organizational efficiency and ensures an economical expenditure of
resources and personnel.

4.4.3. Laboratory managers and supervisors shall ensure that employees have sufficient academic
qualifications, experience, knowledge, and training to perform work within their areas of expertise
and operate in accordance with the Code of Ethics.

4.4.4.  Laboratory managers and supervisors shall establish and maintain an appropriate quality system.

4.4.5. Laboratory managers and supervisors shall promote and support participation in professional
associations, certification programs, and technical working groups.

4.4.6. Laboratory managers and supervisors shall not allow employees to be pressured to perform
substandard work, take technical shortcuts, or arrive at conclusions not supported by scientific data.

4.5 Responsibility professional organizations

4.5.1.  Professional organizations shall have a published Code of Ethics patterned after the National
Model.

4.5.2 . Professional organizations shall have an investigative procedure that provides substantive due
process for members accused of violations of the Code of Ethics.

4.5.3. Professional organizations shall maintain appropriate confidentially concerning members accused
of ethical violations, members or others making such accusations, and the investigative process.
Such confidentiality shall be maintained until such time as the investigative procedure permits
publication of such information.
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4.5.4. Professional organizations shall impose appropriate sanctions, up to and including expulsion from
membership, as called for in the organizations investigative procedure.

4.5.5. Professional organizations shall support members and others who bring matters of potential
unethical conduct to the attention of the organization.
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2.3.  Disclosure
2.3.1. A complete and accurate disclosure of all methods, findings, conclusions, and opinions shall be
written into technical records for all work done.
2.3.2. When apparent, any errors or omissions shall be documented and disclosed to the employer or
client.
2.3.3. Any changes in conclusions or opinions shall be documented and disclosed to the employer or
client.
2.3.4.  Additional information or evidence which may be relevant shall be documented in the report.
2.3.5. Any attempt by a second party to alter results or improperly influence conclusions shall be
documented and disclosed to appropriate statutory or legal authority.
2.3.6. The release of material authorized by management to be released shall not be obstructed or
misrepresented.
2.3.7. Confidential information, including information derived from evidence, shall not be inappropriately
disclosed.
2.3.8.  Reports or other records shall not be constructed, and information shall not be withheld, for
strategic or tactical litigation advantage.
2.4. Professional Associations
2.4.1. Information on membership application forms to professional associations shall be accurately
represented.
2.4.2. Membership status in any professional association shall be accurately represented.
2.4.3. Indealing with professional association boards or their representatives, the forensic scientist shall
be forthright.
2.4.4. Certification shall only be attained from approved certifying bodies.
2.4.5. Statements or beliefs expressed at professional meetings shall not be repeated without putting
them into the context in which they were made.
2.4.6. All reasonable efforts to fulfill professional association duties and to protect and return
professional association property shall be made.

3. Procedures
The forensic scientist, while being open to new concepts and methods, is responsible for evaluating them
critically prior to casework.
The forensic scientist should determine the most appropriate protocol for analyses. The forensic scientist,
while being open to new concepts and methods is responsible for evaluating them critically prior to applying
them to casework. Novel methods may be used when required.

3.1. Methods and Materials
3.1.1.  Whenever possible, validated reliable methods that are generally accepted shall be used.
3.1.2.  Appropriate and reliable reagents, standards, and controls shall be used.
3.1.3. Methods used shall have appropriate accuracy and precision.

3.1.4. Superfluous tests shall not be done in an attempt to give a conclusion or opinion more weight.
3.2. Sampling
3.2.1. The identity and integrity of evidence shall be confirmed prior to examination.
3.2.2. Evidence shall be sampled in a representative manner.
3.2.3. Sufficient sample shall be retained for additional testing whenever possible.
3.2.4. Evidence shall not be consumed unnecessarily.
3.3. Equipment, Facilities, and Circumstances
3.3.1.  Appropriate equipment in adequate facilities shall be used.
3.4. Verification and Review
3.4.1. When appropriate, results shall be verified,.
3.4.2. It possible, work shall be technically reviewed,.

Responsibility

Forensic scientists shall be fair and respectful when interacting with colleagues, clients, attorneys, and the
public. Forensic scientists are responsible for their own work and may be responsible for work done under
their direction. Each individual is responsible for conforming to the Code of Ethics. Violations of the Code of
Ethics shall not be tolerated or concealed.
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effects of environmental contamination on hair drug-testing tesults
remains elusive. Detecting the compound cocaine (COC) in hair is not
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thatisreleased into the ar during smoking, or by COC residue on hands
contaminated from surrounding surfaces where use has occurred (Ropero-
Mille, 2007; Stout et al 2006; Kidwell and Smith, 2007).

Since the predominant cocaine metabolites, benzoylecgonine,
cocaethylene, and norcocaine, may also be presentinlicit cocaine as by-
products of manufacture and, thus, be potential contaminants on hair,
their use as definitive markers of metabolism may be questionable (Stout
etal, 2006; Casale, 2007). For these reasons, other COC analytes and even
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hair drug-testing programs in attempts to ensure that the hair test only.
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to distinguish cocaine (COC) use from external contamination. Ratios
incorporating other analytes, such as cocaethylene (CE) and norcocaine
(NCOC), have not yet been fully investigated.

Human head hair collected from individuals that used cocaine.

© 3 drug-user populations with a self-reported history of STREET
cocaine use of unknown dosing (=163 subjects). One group was
collected and analyzed by RTI (RTI STREET) and 2 groups were results
previously published by Bourland et al. (2000) and Cairns et al. (2004).
1 drug user population (n= 20 subjects; CLINICAL group) recelving
COC in a‘CLINICAL controlled environment, who voluntarily
participated in a 10-week in-patient NIDA study during which they
were clinically administered COC (dose: 75 mg & 150 g per 70 ka)
ina double biind, placebo-controlled design.

Participants in RTI STREET group and NIDA CLINICAL group provided
witien informed consent, and the protocol was approved by RTI's
and NIDA's Institutional Review Boards,respectively.

.

Human head hair externally contaminated with COC powder of varying
purity (e.g. pharmaceutical grade and DEA seized cocaine)

Cocaine Source
(Study Designation)

Cocine%  CE% BE%  NCOC%

Criteriafor Benzoyl-  Coma-

Surface contamination studies (Stout et 3l, 2006) were performed

by gently rubbing cocaine powder (1 mg per 1 gram of hair) onto the

palmar surface of a dry gloved hand and then applying the cocaine to

the hair. A synthetic sweat solution was applied after 60 minutes and

the hair was allowed to ar dry.

© Hair samples were verified to be negative for cocaine analytes prior
t0 surface contamination studies.

 Onelight blond hair color type and one dark brown hair color type
was subjected to each of the 3 cocaine sources (only light colored
hair reported in poster).

© The hair samples were subjected to a shampoo treatment
every weekday using a commercially available 2-in-1 shampoo
and conditioner,

@ Samples were taken from the hair locks after contamination
and after the sweat treatment had dried. Samples were also
taken weekly over the 70 day course. Al hair samples (13
time points) were subjected to an extensive phosphate buffer
decontamination procedure used by hair drug testing labori
tories to remove any surface cocaine remaining on the hai.

COC analyte concentrations in these hair samples were determined
using liquid chromatography-tandem mass spectrometry (LC/MS/MS)
and the concentrations of the analytes as wellas the ratios o these
concentrations were evaluated.

To compare COC analyte concentrations and metabolite-to-parent
drug concentration ratios, nine decision points of positve calls on

confirmatory analytical results were applied to the head hair from drug-

users and surface contaminated har. This study used the SAMHSA
cocaine analyte cutoff concentrations proposed for confirmatory hair
drug testing (decision points 1-3) (SAMHSA, 2004) as well as other
criteria to determine that a hair sample would be positive I

Criteria for Positive Hair Test with Cocaine and Metabolite
Concentrations (pg/mg) and Ratios.

Metabolite-
Positive  Coaine  ecgonine  ethylene Norcocaine  to-Cocaine
HairTest  (CO) (88) (@® NcoQ Ratio

2005

Drug-User Population Data (Fig
= COC analyte concentrations and ra
with concentrations previously rep
© Mean concentrations, ranges,
user populations by ANOVA ar
environment of the CLINICAL ¢
‘The CLINICAL population had|
all STREET use groups.
Although the parent drug, CO
the other two COC analytes we
the subjects for NCOC and up

Evaluation of hair drug testing of|
that aNCOC/COC ratio of 0.01 anc
necessary to correctly identify dru
concentration requirements curre

Figure 1. Percent Positive Hair Rest
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Surface Contamination Data (Figure 2)
= Contamination studies using COC containing CE, BE, o NCOC

‘concentrations resulted in significantly higher concentrations (p = 0.0001)

of each of these drug compounds in hair specimens up to 70 days
following COC contamination even with daily shampooing and a
laboratory decontamination of hair prior to analysis.

 The percentage of analyzed aliquots that would be called “positive” by

each of the decision point crteria were higher in dark hair from all of
the cocaine sources.

‘The high CE-BE material had more positive results overall and ths is

consistent with the application of more BE to the hair in contamination.

For all three NCOC criteria, the high NCOC samples were positive for
>30% of the light hair samples and >90% of the dark hair samples.
Criteria 6 with a high ratio of CE/COC 20,05, no aliquots would have
appeared positive.

>30% and at this decision point a significant reduction in the number
of admitted drug user hair would remain postive.

As the CE ratio was reduced, a concurrent increase in contaminated
samples called positive increased.

Criteria 7 with a ratio of CE/COC 2002 still demonstrated a positive rate

y Ratio Criteria —

Figure 2. Percent Positive Hair Results by Ratio Criteria —
Surface-Contaminated Hair Samples
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1. Cocaine adhered to the hair from this exogenous route (ie, surface
contamination) in significant quantities and was resistant to removal by
both hyglenic treatment and by laboratory decontamination.

2. Cocaine materials with BE, CE and NCOC were resistant to removal over
the course of 70 days.

3. Based on current study design, evaluated ratios of CE- and NCOC- to
‘parent drug concentrations did not improve hair drug testing results for
distinguishing COC use from possible environmental exposure.

If preliminary ratios were selected based on these data NCOC/COC

ratio would be set at 0,01 orless and CE/COC ratio would be set at

0002 or ess based on drug user populations in thisstudy.

However, surface contamination studies demonstrated that ratios

would need to be set higher than this to minimize possibilty of hair

test results being positive due to environmental exposure

Drug concentrations in hair can be confounded by the presence of

cocaine analytes present in the cocaine source. Street cocaine puity

isknown to be highly variable.

4. Further research is needed to determine if additional decision
criteria, which may include a unique COC metabolite, more stringent
decontamination wash criteria, or mathematical criteria that compare
the presence of a drug in wash solutions to concentrations in hair
may be necessary to adequately and reliably identify external COC
contamination.

.

5. The COC cut-off concentrations and ratios currently used by many
forensic drug-testing laboratories may not effectively discriminate
between drug use and environmental exposure
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