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Course description 
Qualified medical support staff, who are properly trained, are expected to provide sterilization and 
disinfection of re-usable medical devices.  Completion of this course qualifies staff to perform 
sterilization and disinfection of re-usable medical devices.  
 
Organization mission 
Our mission is to foster community well-being in partnership with our patients by providing excellent, 
accessible, family-centered medical, dental and behavioral health care. 
 
Organization vision 
Our Vision is to offer available, respectful, quality health care to those we serve. Our Values are our 
respect for human dignity, highest quality of care and compassion. 
 
Clinical education philosophy 
Our clinical education philosophy represents attitudes, values, and beliefs of the organization. The 
clinical education department is committed to providing relevant evidence-based learning to all 
healthcare staff that expresses diversity, equity, and inclusion.   The education department utilizes multi-
modal methods for delivering curriculum that maintains a learner-centered environment. The 
department strives to develop connections between healthcare staff and the community through 
professional development. 
 
Learning Outcomes 

1. Define sterilization, disinfection, and cleaning related to sterilization and disinfection processes 
2. Differentiate between germicides and antiseptics 
3. Differentiate between critical, semicritical, and noncritical items. 
4. Identify the five steps of sterilization / disinfection. 
5. Identify accepted methods for loading steam sterilizers. 
6. Demonstrate disinfection of medical instruments 
7. Demonstrate inspection of instruments. 
8. Demonstrate autoclave operations. 

 
Prerequisite skills / experience:   

x Licensed Nurses, or any Medical Support Staff approved by the Chief Medical Officer 
x Completion of Medical Assistant orientation or Nursing Staff orientation 

 
Learning activities 

x Service learning ʹ Learners will utilize La Familia Medical sterilization and disinfection related 
protocols to perform sterilization and disinfection.  The trainer will facilitate discovery learning 
and critical reflection to ensure the learner understands concepts sterilization and disinfection 
that are safe. 

 
x Demonstration / Return demonstration ʹ The learner will orient with a peer who is qualified to 

perform the sterilization and disinfection.  The learner will complete all tasks on the Sterilization 
and Disinfection Orientation checklist demonstrating competency and their confidence to apply 
the competencies their job. 
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Learner assessment 
x Test ʹ Staff will take the Guidelines for Disinfection and Sterilization in Healthcare Facilitates 

test.  Staff will remediate until they pass with 100%.  The test is open book with no time limit. 
x Competency ʹ Sterilization and Disinfection Orientation Checklist is required to be completed in 

its entirety. 
 
Clinical education and learner expectations 

x Clinical educator or other assigned trainer 
o Ensures staff has access to the current LFMC medication refill protocol 
o Ensures staff has access to the Telephone Protocols for Nurses handbook 
o Administers medication refill protocol familiarization test 
o Conducts scenario-based learning activity 
o Ensures staff member is familiar with telephone triage skills assessment 
o Validates all training requirements have been fulfilled 

x Preceptor or other assigned staff 
o Observe the staff member correctly perform 10 telephone triage calls 
o Utilize Triage Skills assessment 
o Perform summative feedback 
o Validates clinical competency 
o Addresses questions or concerns regarding eCW 

x Staff member: 
o Complete all training requirements 

References 
Rutala, W., Weber, D. (2008). Guideline for disinfection and sterilization in healthcare facilitites, 2008. 
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/ 
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1. Sterilization describes a process that destroys or eliminates all forms of microbial life and is 
carried out in health-care facilities by physical or chemical methods. 

a. True 
b. False 

2. Disinfection describes a process that eliminates many or all pathogenic microorganisms. 
a. True 
b. False 

3. Factors that affect the efficacy of both disinfection and sterilization include: (select all that 
apply). 

a. Prior cleaning of the object 
b. Organic and inorganic load present 
c. Type and level of microbial contamination 
d. Physical nature of the object 

4. Cleaning is the removal of: 
a. Gauze wraps 
b. Packaging 
c. Visible soil 
d. Gloves 

5. Cleaning is accomplished by: 
a. Manually or mechanically using water with detergents or enzymatic products 
b. Steam under pressure 
c. Dry heat 
d. Hydrogen peroxide gas plasma 

6. A germicide is an agent that can kill microorganisms. 
a. True 
b. False 

7. Antiseptics are germicides applied to living tissue and skin. 
a. True 
b. False 

8. Disinfectants are antimicrobials applied only to inanimate objects. 
a. True 
b. False 

9. Examples of disinfectants include: (select all that apply) 
a. Cavi-wipes 
b. Chlorine bleach 
c. Hand sanitizer 
d. Skin moisturizer 

10. In general, antiseptics are used only on the skin and not for surface disinfection. 
a. True 
b. False 

11. /Ŷ�ŐĞŶĞƌĂů�͙ 
a. Antiseptics are used only on surface disinfection. 
b. Antiseptics are used only on the skin. 
c. Disinfectants injure skin and other tissues 
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d. Disinfectants are safe for skin application 
12. Critical items confer a high risk for infection 

a. True 
b. False 

13. Sterilization of objects that enter sterile tissue or the vascular system is optional. 
a. True 
b. False 

14. Any microbial contamination that is not eradicated through sterilization could transmit disease. 
a. True 
b. False 

15. Semi critical items contact mucous membranes or nonintact skin. 
a. True 
b. False 

16. Semi critical items only require low-level disinfection because they only come in contact with 
mucous membranes. 

a. True 
b. False 

17. High-level disinfection is defined as complete elimination of all microorganisms 
a. True 
b. False 

18. Meticulous cleaning must precede any high-level disinfection or sterilization process. 
a. Only if the item is to be re-used 
b. Only on new instruments 
c. As a precaution only 
d. Always 

19. Items can be rinsed and flushed using __________ after high-level disinfection to prevent 
contamination with organisms in tap water. 

a. Distilled water 
b. Hydrogen peroxide 
c. Sterile water 
d. Tap water 

20. Noncritical items are those that come in contact with intact skin but not mucous membranes. 
a. True 
b. False 

21. The sterility of items coming in contact with _____ skin is "not critical." 
a. Broken 
b. Wounded 
c. Healing 
d. Intact 

22. What is the order of steps involved in disinfection and sterilization with a chemical sterilant? 
a. Disinfect, rinse, dry, store, clean 
b. Clean, disinfect, rinse, dry, store 
c. Rinse, dry, store, clean, disinfect 
d. Dry, clean, disinfect, rinse, store 
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23. Sterilization destroys most microorganisms on the surface of an article or in a fluid to prevent 
disease transmission associated with the use of that item. 

a. True 
b. False 

24. Medical devices that have contact with sterile body tissues or fluids are considered critical 
items. 

a. True 
b. False 

25. Of all the methods available for sterilization, dry heat is the most widely used and the most 
dependable. 

a. True 
b. False 

26. The basic principle of steam sterilization, as accomplished in an autoclave, is to expose each 
item to: (select all that apply)direct steam contact at the required temperature and pressure for 
the specified time. 

a. Direct steam contact at the required time 
b. Direct steam contact at the required temperature 
c. Direct steam contact 
d. Direct steam contact for the required pressure 

27. What are the four parameters of steam sterilization? 
a. Pressure, humidity, temperature, and time 
b. Steam, pressure, cleanliness, and temperature 
c. Steam, pressure, biological marker, cleanliness 
d. Steam, pressure, temperature, and time 

28. The ideal steam for sterilizations is 
a. Dry steam 
b. Dry saturated steam 
c. Moist dry steam 
d. Moist saturated steam 

29. Pressure serves as a means to obtain the _____ temperatures necessary to quickly kill 
microorganisms. 

a. Low 
b. Medium 
c. High 
d. Moist 

30. The two common steam-sterilizing temperatures are  
a. 131°C (2678°F) and 122°C (251.6°F). 
b. 101°C (213.8°F) and 142°C (287.6°F). 
c. 121°C (250°F) and 132°C (270°F). 
d. 141°C (285.8°F) and 122°C (252.6°F). 

31. The minimum exposure time for sterilization of healthcare supplies are ____ minutes at ____ oC 
(___oF). 

a. 30 minutes, 121oC, 250oF 
b. 20 minutes, 121oC, 250oF 
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c. 30 minutes, 250oC, 121oF 
d. 30 minutes, 100oC, 200oF 

32. The autoclave is a type of dry heat sterilizer. 
a. True 
b. False 

33. Hinged instruments must be remained closed prior to sterilization. 
a. True 
b. False 

34. Devices with concave surfaces should be positioned to facilitate drainage of water. 
a. True 
b. False 

35. Items with removable parts should remain assembled. 
a. True 
b. False 

36. All items to be sterilized should be arranged so most surfaces will be _____ exposed to the 
sterilizing agent. 

a. Somewhat 
b. Mostly 
c. Directly 
d. Indirectly 

37. Following the sterilization process, medical and surgical devices must be handled using aseptic 
technique in order to prevent contamination. 

a. True 
b. False 

38. Instruments that are damaged, cracked, chipped, etc. should be removed from service. 
a. True 
b. False 

39. Disinfectants are interchangeable, and incorrect concentrations and inappropriate disinfectants 
can result in excessive costs. 

a. True 
b. False 

40. Thorough cleaning is required before high-level disinfection of sterilization because inorganic 
and organic materials may interfere with the sterilization process. 

a. True 
b. False 
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WR�LQIHFWLRQ��)DLOXUH�WR�SURSHUO\�GLVLQIHFW�RU�VWHULOL]H�HTXLSPHQW�FDUULHV�QRW�RQO\�ULVN�DVVRFLDWHG�ZLWK�EUHDFK�
RI�KRVW�EDUULHUV�EXW�DOVR�ULVN�IRU�SHUVRQ�WR�SHUVRQ�WUDQVPLVVLRQ��H�J���KHSDWLWLV�%�YLUXV��DQG�WUDQVPLVVLRQ�RI�
HQYLURQPHQWDO�SDWKRJHQV��H�J���3VHXGRPRQDV�DHUXJLQRVD��

'LVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�DUH�HVVHQWLDO�IRU�HQVXULQJ�WKDW�PHGLFDO�DQG�VXUJLFDO�LQVWUXPHQWV�GR�QRW�
WUDQVPLW�LQIHFWLRXV�SDWKRJHQV�WR�SDWLHQWV��%HFDXVH�VWHULOL]DWLRQ�RI�DOO�SDWLHQW�FDUH�LWHPV�LV�QRW�QHFHVVDU\��
KHDOWK�FDUH�SROLFLHV�PXVW�LGHQWLI\��SULPDULO\�RQ�WKH�EDVLV�RI�WKH�LWHPV
�LQWHQGHG�XVH��ZKHWKHU�FOHDQLQJ��
GLVLQIHFWLRQ��RU�VWHULOL]DWLRQ�LV�LQGLFDWHG�

0XOWLSOH�VWXGLHV�LQ�PDQ\�FRXQWULHV�KDYH�GRFXPHQWHG�ODFN�RI�FRPSOLDQFH�ZLWK�HVWDEOLVKHG�JXLGHOLQHV�
IRU�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ� ��� )DLOXUH�WR�FRPSO\�ZLWK�VFLHQWLILFDOO\�EDVHG�JXLGHOLQHV�KDV�OHG�WR
QXPHURXV�RXWEUHDNV������ 7KLV�JXLGHOLQH�SUHVHQWV�D�SUDJPDWLF�DSSURDFK�WR�WKH�MXGLFLRXV�VHOHFWLRQ DQG�
SURSHU�XVH�RI�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�SURFHVVHV��WKH�DSSURDFK�LV�EDVHG�RQ�ZHOO�GHVLJQHG�VWXGLHV�
DVVHVVLQJ�WKH�HIILFDF\��WKURXJK�ODERUDWRU\�LQYHVWLJDWLRQV��DQG�HIIHFWLYHQHVV��WKURXJK�FOLQLFDO�VWXGLHV��RI�
GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�SURFHGXUHV�
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7KLV�JXLGHOLQH�UHVXOWHG�IURP�D�UHYLHZ�RI�DOO�0('/,1(�DUWLFOHV�LQ�(QJOLVK�OLVWHG�XQGHU�WKH�0H6+�

KHDGLQJV�RI�GLVLQIHFWLRQ RU�VWHULOL]DWLRQ �IRFXVLQJ�RQ�KHDOWK�FDUH�HTXLSPHQW�DQG�VXSSOLHV��IURP�-DQXDU\�
�����WKURXJK�$XJXVW�������5HIHUHQFHV�OLVWHG�LQ�WKHVH�DUWLFOHV�DOVR�ZHUH�UHYLHZHG��6HOHFWHG�DUWLFOHV�
SXEOLVKHG�EHIRUH������ZHUH�UHYLHZHG�DQG��LI�VWLOO�UHOHYDQW��LQFOXGHG�LQ�WKH�JXLGHOLQH��7KH�WKUHH�PDMRU�SHHU�
UHYLHZHG�MRXUQDOV�LQ�LQIHFWLRQ�FRQWURO²$PHULFDQ�-RXUQDO�RI�,QIHFWLRQ�&RQWURO��,QIHFWLRQ�&RQWURO�DQG�
+RVSLWDO�(SLGHPLRORJ\��DQG�-RXUQDO�RI�+RVSLWDO�,QIHFWLRQ²ZHUH�VHDUFKHG�IRU�UHOHYDQW�DUWLFOHV�SXEOLVKHG�
IURP�-DQXDU\������WKURXJK�$XJXVW������ $EVWUDFWV�SUHVHQWHG�DW�WKH�DQQXDO�PHHWLQJV�RI�WKH�6RFLHW\�IRU�
+HDOWKFDUH�(SLGHPLRORJ\�RI�$PHULFD�DQG $VVRFLDWLRQ�IRU�SURIHVVLRQDOV�LQ�,QIHFWLRQ�&RQWURO�DQG�
(SLGHPLRORJ\� ,QF��GXULQJ�����±�����DOVR�ZHUH�UHYLHZHG��KRZHYHU��DEVWUDFWV�ZHUH�QRW�XVHG�WR�VXSSRUW�
WKH�UHFRPPHQGDWLRQV�

'HILQLWLRQ�RI�7HUPV
6WHULOL]DWLRQ GHVFULEHV�D�SURFHVV�WKDW�GHVWUR\V�RU�HOLPLQDWHV�DOO�IRUPV�RI�PLFURELDO�OLIH�DQG�LV�FDUULHG�

RXW�LQ�KHDOWK�FDUH�IDFLOLWLHV�E\�SK\VLFDO�RU�FKHPLFDO�PHWKRGV��6WHDP�XQGHU�SUHVVXUH��GU\�KHDW��(W2�JDV��
K\GURJHQ�SHUR[LGH�JDV�SODVPD��DQG�OLTXLG�FKHPLFDOV�DUH�WKH�SULQFLSDO�VWHULOL]LQJ�DJHQWV�XVHG�LQ�KHDOWK�
FDUH�IDFLOLWLHV��6WHULOL]DWLRQ�LV�LQWHQGHG�WR�FRQYH\�DQ�DEVROXWH�PHDQLQJ��XQIRUWXQDWHO\��KRZHYHU��VRPH�
KHDOWK�SURIHVVLRQDOV�DQG�WKH�WHFKQLFDO�DQG�FRPPHUFLDO�OLWHUDWXUH�UHIHU�WR�³GLVLQIHFWLRQ´�DV�³VWHULOL]DWLRQ´�
DQG�LWHPV�DV�³SDUWLDOO\�VWHULOH�´�:KHQ�FKHPLFDOV�DUH�XVHG�WR�GHVWUR\�DOO�IRUPV�RI�PLFURELRORJLF�OLIH��WKH\�
FDQ�EH�FDOOHG�FKHPLFDO�VWHULODQWV��7KHVH�VDPH�JHUPLFLGHV�XVHG�IRU�VKRUWHU�H[SRVXUH�SHULRGV�DOVR�FDQ�EH�
SDUW�RI�WKH�GLVLQIHFWLRQ�SURFHVV��L�H���KLJK�OHYHO�GLVLQIHFWLRQ��

'LVLQIHFWLRQ GHVFULEHV�D SURFHVV�WKDW�HOLPLQDWHV�PDQ\�RU�DOO�SDWKRJHQLF�PLFURRUJDQLVPV��H[FHSW�
EDFWHULDO�VSRUHV��RQ�LQDQLPDWH�REMHFWV��7DEOHV���DQG�����,Q�KHDOWK�FDUH�VHWWLQJV��REMHFWV�XVXDOO\�DUH�
GLVLQIHFWHG�E\�OLTXLG�FKHPLFDOV�RU�ZHW�SDVWHXUL]DWLRQ��(DFK�RI�WKH�YDULRXV�IDFWRUV�WKDW�DIIHFW�WKH�HIILFDF\�RI�
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RUJDQLF�DQG�LQRUJDQLF�ORDG�SUHVHQW��W\SH�DQG�OHYHO�RI PLFURELDO�FRQWDPLQDWLRQ��FRQFHQWUDWLRQ�RI�DQG�
H[SRVXUH�WLPH�WR�WKH�JHUPLFLGH��SK\VLFDO�QDWXUH�RI�WKH�REMHFW��H�J���FUHYLFHV��KLQJHV��DQG�OXPHQV���
SUHVHQFH�RI�ELRILOPV��WHPSHUDWXUH�DQG�S+�RI�WKH�GLVLQIHFWLRQ�SURFHVV��DQG�LQ�VRPH�FDVHV��UHODWLYH�
KXPLGLW\�RI WKH�VWHULOL]DWLRQ�SURFHVV��H�J���HWK\OHQH�R[LGH��

8QOLNH�VWHULOL]DWLRQ��GLVLQIHFWLRQ�LV�QRW�VSRULFLGDO��$�IHZ�GLVLQIHFWDQWV�ZLOO�NLOO�VSRUHV�ZLWK�SURORQJHG�
H[SRVXUH�WLPHV���±���KRXUV���WKHVH�DUH�FDOOHG�FKHPLFDO�VWHULODQWV��$W�VLPLODU�FRQFHQWUDWLRQV�EXW�ZLWK�
VKRUWHU�H[SRVXUH�SHULRGV��H�J������PLQXWHV�IRU����JOXWDUDOGHK\GH���WKHVH�VDPH�GLVLQIHFWDQWV�ZLOO�NLOO�DOO�
PLFURRUJDQLVPV�H[FHSW�ODUJH�QXPEHUV�RI�EDFWHULDO�VSRUHV��WKH\�DUH�FDOOHG�KLJK�OHYHO�GLVLQIHFWDQWV� /RZ�
OHYHO�GLVLQIHFWDQWV FDQ�NLOO�PRVW�YHJHWDWLYH�EDFWHULD��VRPH�IXQJL��DQG�VRPH�YLUXVHV�LQ�D�SUDFWLFDO�SHULRG�RI�
WLPH�� ���PLQXWHV���,QWHUPHGLDWH�OHYHO�GLVLQIHFWDQWV PLJKW�EH�FLGDO�IRU�P\FREDFWHULD��YHJHWDWLYH�EDFWHULD��
PRVW�YLUXVHV��DQG�PRVW�IXQJL�EXW�GR�QRW�QHFHVVDULO\�NLOO�EDFWHULDO�VSRUHV��*HUPLFLGHV�GLIIHU�PDUNHGO\��
SULPDULO\�LQ�WKHLU�DQWLPLFURELDO�VSHFWUXP�DQG�UDSLGLW\�RI�DFWLRQ�

&OHDQLQJ LV�WKH�UHPRYDO�RI�YLVLEOH�VRLO��H�J���RUJDQLF�DQG�LQRUJDQLF�PDWHULDO��IURP�REMHFWV�DQG�VXUIDFHV�
DQG�QRUPDOO\�LV�DFFRPSOLVKHG�PDQXDOO\�RU�PHFKDQLFDOO\�XVLQJ�ZDWHU�ZLWK�GHWHUJHQWV�RU�HQ]\PDWLF�
SURGXFWV��7KRURXJK�FOHDQLQJ�LV�HVVHQWLDO�EHIRUH�KLJK�OHYHO�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�EHFDXVH�LQRUJDQLF�
DQG�RUJDQLF�PDWHULDOV�WKDW�UHPDLQ�RQ�WKH�VXUIDFHV�RI�LQVWUXPHQWV�LQWHUIHUH�ZLWK�WKH�HIIHFWLYHQHVV�RI�WKHVH�
SURFHVVHV��'HFRQWDPLQDWLRQ UHPRYHV�SDWKRJHQLF�PLFURRUJDQLVPV�IURP�REMHFWV�VR�WKH\�DUH�VDIH�WR�
KDQGOH��XVH��RU�GLVFDUG�

7HUPV�ZLWK�WKH�VXIIL[�FLGH RU�FLGDO IRU�NLOOLQJ�DFWLRQ�DOVR�DUH�FRPPRQO\�XVHG��)RU�H[DPSOH��D�JHUPLFLGH�LV�
DQ�DJHQW�WKDW�FDQ�NLOO�PLFURRUJDQLVPV��SDUWLFXODUO\�SDWKRJHQLF�RUJDQLVPV��³JHUPV´���7KH�WHUP�JHUPLFLGH
LQFOXGHV�ERWK�DQWLVHSWLFV�DQG�GLVLQIHFWDQWV��$QWLVHSWLFV DUH�JHUPLFLGHV�DSSOLHG�WR�OLYLQJ�WLVVXH�DQG�VNLQ��
GLVLQIHFWDQWV DUH�DQWLPLFURELDOV�DSSOLHG�RQO\�WR�LQDQLPDWH�REMHFWV��,Q�JHQHUDO��DQWLVHSWLFV�DUH�XVHG�RQO\�RQ�
WKH�VNLQ�DQG�QRW�IRU�VXUIDFH�GLVLQIHFWLRQ��DQG�GLVLQIHFWDQWV�DUH�QRW�XVHG�IRU�VNLQ�DQWLVHSVLV�EHFDXVH�WKH\�FDQ�
LQMXUH�VNLQ�DQG�RWKHU�WLVVXHV��9LUXFLGH��IXQJLFLGH��EDFWHULFLGH��VSRULFLGH��DQG�WXEHUFXORFLGH�FDQ�NLOO�WKH�W\SH�RI�
PLFURRUJDQLVP�LGHQWLILHG�E\�WKH�SUHIL[��)RU�H[DPSOH��D�EDFWHULFLGH�LV�DQ�DJHQW�WKDW�NLOOV�EDFWHULD� �����
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$�5DWLRQDO�$SSURDFK�WR�'LVLQIHFWLRQ�DQG�6WHULOL]DWLRQ

0RUH�WKDQ����\HDUV�DJR��(DUOH�+��6SDXOGLQJ�GHYLVHG�D�UDWLRQDO�DSSURDFK�WR�GLVLQIHFWLRQ�DQG�
VWHULOL]DWLRQ�RI�SDWLHQW�FDUH�LWHPV�DQG�HTXLSPHQW��� 7KLV�FODVVLILFDWLRQ�VFKHPH�LV�VR�FOHDU�DQG�ORJLFDO�WKDW�LW�
KDV�EHHQ�UHWDLQHG��UHILQHG��DQG�VXFFHVVIXOO\�XVHG�E\�LQIHFWLRQ�FRQWURO�SURIHVVLRQDOV�DQG�RWKHUV�ZKHQ�
SODQQLQJ�PHWKRGV�IRU�GLVLQIHFWLRQ�RU�VWHULOL]DWLRQ����������������������� 6SDXOGLQJ�EHOLHYHG�WKH�QDWXUH�RI�
GLVLQIHFWLRQ�FRXOG�EH�XQGHUVWRRG�UHDGLO\�LI�LQVWUXPHQWV�DQG�LWHPV�IRU�SDWLHQW�FDUH�ZHUH�FDWHJRUL]HG�DV�
FULWLFDO��VHPLFULWLFDO��DQG�QRQFULWLFDO�DFFRUGLQJ�WR�WKH�GHJUHH�RI�ULVN�IRU�LQIHFWLRQ�LQYROYHG�LQ�XVH�RI�WKH�
LWHPV� 7KH�&'&�*XLGHOLQH�IRU�+DQGZDVKLQJ�DQG�+RVSLWDO�(QYLURQPHQWDO�&RQWURO ��� *XLGHOLQHV�IRU�WKH�
3UHYHQWLRQ�RI�7UDQVPLVVLRQ�RI�+XPDQ�,PPXQRGHILFLHQF\�9LUXV��+,9��DQG�+HSDWLWLV�%�9LUXV��+%9��WR�
+HDOWK�&DUH�DQG�3XEOLF�6DIHW\�:RUNHUV����DQG�*XLGHOLQH�IRU�(QYLURQPHQWDO�,QIHFWLRQ�&RQWURO�LQ�+HDOWK�
&DUH�)DFLOLWLHV�� HPSOR\�WKLV�WHUPLQRORJ\�

&ULWLFDO�,WHPV
&ULWLFDO�LWHPV�FRQIHU�D�KLJK�ULVN�IRU�LQIHFWLRQ�LI�WKH\�DUH�FRQWDPLQDWHG�ZLWK�DQ\�PLFURRUJDQLVP��7KXV��

REMHFWV�WKDW�HQWHU�VWHULOH�WLVVXH�RU�WKH�YDVFXODU�V\VWHP�PXVW�EH�VWHULOH�EHFDXVH�DQ\�PLFURELDO�
FRQWDPLQDWLRQ�FRXOG�WUDQVPLW�GLVHDVH��7KLV�FDWHJRU\�LQFOXGHV�VXUJLFDO�LQVWUXPHQWV��FDUGLDF�DQG�XULQDU\�
FDWKHWHUV��LPSODQWV��DQG XOWUDVRXQG�SUREHV�XVHG�LQ�VWHULOH�ERG\�FDYLWLHV��0RVW�RI�WKH�LWHPV�LQ�WKLV�FDWHJRU\�
VKRXOG�EH�SXUFKDVHG�DV�VWHULOH�RU�EH�VWHULOL]HG�ZLWK�VWHDP�LI�SRVVLEOH��+HDW�VHQVLWLYH�REMHFWV�FDQ�EH
WUHDWHG�ZLWK�(W2��K\GURJHQ�SHUR[LGH�JDV�SODVPD��RU�LI�RWKHU�PHWKRGV�DUH�XQVXLWDEOH��E\�OLTXLG�FKHPLFDO�
VWHULODQWV��*HUPLFLGHV�FDWHJRUL]HG�DV�FKHPLFDO�VWHULODQWV�LQFOXGH� �����JOXWDUDOGHK\GH�EDVHG�
IRUPXODWLRQV��������JOXWDUDOGHK\GH�ZLWK�������SKHQRO�SKHQDWH�������VWDELOL]HG�K\GURJHQ�SHUR[LGH��
������K\GURJHQ�SHUR[LGH�ZLWK�������SHUDFHWLF�DFLG�������SHUDFHWLF�DFLG��DQG�������SHUDFHWLF�DFLG�ZLWK�
�����K\GURJHQ�SHUR[LGH��/LTXLG�FKHPLFDO�VWHULODQWV�UHOLDEO\�SURGXFH�VWHULOLW\�RQO\�LI�FOHDQLQJ�SUHFHGHV�
WUHDWPHQW�DQG�LI�SURSHU�JXLGHOLQHV�DUH�IROORZHG�UHJDUGLQJ�FRQFHQWUDWLRQ��FRQWDFW�WLPH��WHPSHUDWXUH��DQG�
S+�

6HPLFULWLFDO�,WHPV
6HPLFULWLFDO�LWHPV�FRQWDFW�PXFRXV�PHPEUDQHV�RU�QRQLQWDFW�VNLQ��7KLV�FDWHJRU\�LQFOXGHV�UHVSLUDWRU\�

WKHUDS\�DQG�DQHVWKHVLD�HTXLSPHQW��VRPH�HQGRVFRSHV��ODU\QJRVFRSH�EODGHV���� HVRSKDJHDO�PDQRPHWU\�
SUREHV��F\VWRVFRSHV ��� DQRUHFWDO�PDQRPHWU\�FDWKHWHUV��DQG�GLDSKUDJP�ILWWLQJ�ULQJV� 7KHVH�PHGLFDO�
GHYLFHV�VKRXOG�EH�IUHH�IURP�DOO�PLFURRUJDQLVPV��KRZHYHU��VPDOO�QXPEHUV�RI�EDFWHULDO�VSRUHV�DUH�
SHUPLVVLEOH��,QWDFW�PXFRXV�PHPEUDQHV��VXFK�DV�WKRVH�RI�WKH�OXQJV�DQG�WKH�JDVWURLQWHVWLQDO�WUDFW��
JHQHUDOO\�DUH�UHVLVWDQW�WR�LQIHFWLRQ�E\�FRPPRQ�EDFWHULDO�VSRUHV�EXW�VXVFHSWLEOH�WR�RWKHU�RUJDQLVPV��VXFK�
DV�EDFWHULD��P\FREDFWHULD��DQG�YLUXVHV��6HPLFULWLFDO�LWHPV�PLQLPDOO\�UHTXLUH�KLJK�OHYHO�GLVLQIHFWLRQ�XVLQJ�
FKHPLFDO�GLVLQIHFWDQWV��*OXWDUDOGHK\GH��K\GURJHQ�SHUR[LGH��RUWKR�SKWKDODOGHK\GH��DQG�SHUDFHWLF�DFLG�ZLWK�
K\GURJHQ�SHUR[LGH�DUH�FOHDUHG�E\�WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��DQG�DUH�GHSHQGDEOH�KLJK�
OHYHO�GLVLQIHFWDQWV�SURYLGHG�WKH�IDFWRUV�LQIOXHQFLQJ�JHUPLFLGDO�SURFHGXUHV�DUH�PHW��7DEOH���� :KHQ�D�
GLVLQIHFWDQW�LV�VHOHFWHG�IRU�XVH�ZLWK�FHUWDLQ�SDWLHQW�FDUH�LWHPV��WKH�FKHPLFDO�FRPSDWLELOLW\�DIWHU�H[WHQGHG�
XVH ZLWK�WKH�LWHPV�WR�EH�GLVLQIHFWHG�DOVR�PXVW�EH�FRQVLGHUHG�

+LJK�OHYHO�GLVLQIHFWLRQ�WUDGLWLRQDOO\�LV�GHILQHG�DV�FRPSOHWH�HOLPLQDWLRQ�RI�DOO�PLFURRUJDQLVPV�LQ�RU�RQ�
DQ�LQVWUXPHQW��H[FHSW�IRU�VPDOO�QXPEHUV�RI�EDFWHULDO�VSRUHV��7KH�)'$�GHILQLWLRQ�RI�KLJK�OHYHO�GLVLQIHFWLRQ�
LV�D�VWHULODQW�XVHG�IRU�D�VKRUWHU�FRQWDFW�WLPH�WR�DFKLHYH�D���ORJ���NLOO�RI�DQ�DSSURSULDWH�0\FREDFWHULXP
VSHFLHV��&OHDQLQJ�IROORZHG�E\�KLJK�OHYHO�GLVLQIHFWLRQ�VKRXOG�HOLPLQDWH�HQRXJK�SDWKRJHQV�WR�SUHYHQW�
WUDQVPLVVLRQ�RI�LQIHFWLRQ� ������

/DSDURVFRSHV�DQG�DUWKURVFRSHV�HQWHULQJ�VWHULOH�WLVVXH�LGHDOO\�VKRXOG�EH�VWHULOL]HG�EHWZHHQ�SDWLHQWV��
+RZHYHU��LQ�WKH�8QLWHG�6WDWHV��WKLV�HTXLSPHQW�VRPHWLPHV�XQGHUJRHV�RQO\�KLJK�OHYHO�GLVLQIHFWLRQ�EHWZHHQ�
SDWLHQWV� ����� $V�ZLWK�IOH[LEOH�HQGRVFRSHV��WKHVH�GHYLFHV�FDQ�EH�GLIILFXOW�WR�FOHDQ�DQG�KLJK�OHYHO�GLVLQIHFW�
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RU�VWHULOL]H�EHFDXVH�RI�LQWULFDWH�GHYLFH�GHVLJQ��H�J���ORQJ�QDUURZ�OXPHQV��KLQJHV���0HWLFXORXV�FOHDQLQJ�
PXVW�SUHFHGH�DQ\�KLJK�OHYHO�GLVLQIHFWLRQ�RU�VWHULOL]DWLRQ�SURFHVV��$OWKRXJK�VWHULOL]DWLRQ�LV�SUHIHUUHG��QR�
UHSRUWV�KDYH�EHHQ�SXEOLVKHG�RI�RXWEUHDNV�UHVXOWLQJ�IURP�KLJK�OHYHO�GLVLQIHFWLRQ�RI�WKHVH�VFRSHV�ZKHQ�WKH\�
DUH�SURSHUO\�FOHDQHG�DQG�KLJK�OHYHO�GLVLQIHFWHG��1HZHU�PRGHOV�RI�WKHVH�LQVWUXPHQWV�FDQ�ZLWKVWDQG�VWHDP�
VWHULOL]DWLRQ�WKDW�IRU�FULWLFDO�LWHPV�ZRXOG�EH�SUHIHUDEOH�WR�KLJK�OHYHO�GLVLQIHFWLRQ�

5LQVLQJ�HQGRVFRSHV�DQG�IOXVKLQJ�FKDQQHOV�ZLWK�VWHULOH�ZDWHU��ILOWHUHG�ZDWHU��RU�WDS�ZDWHU�ZLOO�SUHYHQW�
DGYHUVH�HIIHFWV�DVVRFLDWHG�ZLWK�GLVLQIHFWDQW�UHWDLQHG�LQ�WKH�HQGRVFRSH��H�J���GLVLQIHFWDQW�LQGXFHG�FROLWLV���
,WHPV�FDQ�EH�ULQVHG�DQG�IOXVKHG�XVLQJ�VWHULOH�ZDWHU�DIWHU�KLJK�OHYHO�GLVLQIHFWLRQ�WR�SUHYHQW�FRQWDPLQDWLRQ�
ZLWK�RUJDQLVPV�LQ�WDS�ZDWHU��VXFK�DV�QRQWXEHUFXORXV�P\FREDFWHULD� ���������� /HJLRQHOOD� ����� RU�JUDP�
QHJDWLYH�EDFLOOL�VXFK�DV�3VHXGRPRQDV� ������������ $OWHUQDWLYHO\��D�WDSZDWHU�RU�ILOWHUHG�ZDWHU����� ILOWHU��
ULQVH�VKRXOG�EH�IROORZHG�E\�DQ�DOFRKRO�ULQVH�DQG�IRUFHG�DLU�GU\LQJ����������� )RUFHG�DLU�GU\LQJ�PDUNHGO\�
UHGXFHV�EDFWHULDO�FRQWDPLQDWLRQ�RI�VWRUHG�HQGRVFRSHV��PRVW�OLNHO\�E\�UHPRYLQJ�WKH�ZHW�HQYLURQPHQW�
IDYRUDEOH�IRU�EDFWHULDO�JURZWK���� $IWHU�ULQVLQJ��LWHPV�VKRXOG�EH�GULHG�DQG�VWRUHG��H�J���SDFNDJHG��LQ�D�
PDQQHU�WKDW�SURWHFWV�WKHP�IURP�UHFRQWDPLQDWLRQ��

6RPH�LWHPV�WKDW�PD\�FRPH�LQ�FRQWDFW�ZLWK�QRQLQWDFW�VNLQ�IRU�D�EULHI�SHULRG�RI�WLPH��L�H���K\GURWKHUDS\�
WDQNV��EHG�VLGH�UDLOV��DUH�XVXDOO\�FRQVLGHUHG�QRQFULWLFDO�VXUIDFHV�DQG�DUH�GLVLQIHFWHG�ZLWK�LQWHUPHGLDWH�
OHYHO�GLVLQIHFWDQWV��L�H���SKHQROLF��LRGRSKRU��DOFRKRO��FKORULQH����� 6LQFH�K\GURWKHUDS\�WDQNV�KDYH�EHHQ�
DVVRFLDWHG�ZLWK�VSUHDG�RI�LQIHFWLRQ��VRPH�IDFLOLWLHV�KDYH�FKRVHQ�WR�GLVLQIHFW�WKHP�ZLWK�UHFRPPHQGHG�
OHYHOV�RI�FKORULQH��������

,Q�WKH�SDVW��KLJK�OHYHO�GLVLQIHFWLRQ�ZDV�UHFRPPHQGHG�IRU�PRXWKSLHFHV�DQG�VSLURPHWU\�WXELQJ��H�J���
JOXWDUDOGHK\GH��EXW�FOHDQLQJ�WKH�LQWHULRU�VXUIDFHV�RI�WKH�VSLURPHWHUV�ZDV�FRQVLGHUHG�XQQHFHVVDU\� ��

7KLV�ZDV�EDVHG�RQ�D�VWXG\�WKDW�VKRZHG�WKDW�PRXWKSLHFHV�DQG�VSLURPHWU\�WXELQJ�EHFRPH�FRQWDPLQDWHG�
ZLWK�PLFURRUJDQLVPV�EXW�WKHUH�ZDV�QR�EDFWHULDO�FRQWDPLQDWLRQ�RI�WKH�VXUIDFHV�LQVLGH�WKH�VSLURPHWHUV�
)LOWHUV�KDYH�EHHQ�XVHG�WR�SUHYHQW�FRQWDPLQDWLRQ�RI�WKLV�HTXLSPHQW�GLVWDO�WR�WKH�ILOWHU��VXFK�ILOWHUV�DQG�WKH�
SUR[LPDO�PRXWKSLHFH�DUH�FKDQJHG�EHWZHHQ�SDWLHQWV�

1RQFULWLFDO�,WHPV
1RQFULWLFDO�LWHPV�DUH�WKRVH�WKDW�FRPH�LQ�FRQWDFW�ZLWK�LQWDFW�VNLQ�EXW�QRW�PXFRXV�PHPEUDQHV� ,QWDFW�

VNLQ�DFWV�DV�DQ�HIIHFWLYH�EDUULHU�WR�PRVW�PLFURRUJDQLVPV��WKHUHIRUH��WKH�VWHULOLW\�RI�LWHPV�FRPLQJ�LQ�
FRQWDFW�ZLWK�LQWDFW�VNLQ�LV��QRW�FULWLFDO�� ,Q WKLV�JXLGHOLQH��QRQFULWLFDO�LWHPV�DUH�GLYLGHG�LQWR�QRQFULWLFDO�
SDWLHQW�FDUH�LWHPV�DQG�QRQFULWLFDO�HQYLURQPHQWDO�VXUIDFHV�������� ([DPSOHV�RI�QRQFULWLFDO�SDWLHQW�FDUH�
LWHPV�DUH�EHGSDQV��EORRG�SUHVVXUH�FXIIV��FUXWFKHV�DQG�FRPSXWHUV���� ,Q�FRQWUDVW�WR�FULWLFDO�DQG�VRPH�
VHPLFULWLFDO�LWHPV��PRVW�QRQFULWLFDO�UHXVDEOH�LWHPV�PD\�EH�GHFRQWDPLQDWHG�ZKHUH�WKH\�DUH�XVHG�DQG�GR�
QRW�QHHG�WR�EH�WUDQVSRUWHG�WR�D�FHQWUDO�SURFHVVLQJ�DUHD� 9LUWXDOO\�QR�ULVN�KDV�EHHQ�GRFXPHQWHG�IRU�
WUDQVPLVVLRQ�RI�LQIHFWLRXV�DJHQWV�WR�SDWLHQWV�WKURXJK�QRQFULWLFDO�LWHPV��� ZKHQ�WKH\�DUH�XVHG�DV�
QRQFULWLFDO�LWHPV�DQG�GR�QRW�FRQWDFW�QRQ�LQWDFW VNLQ�DQG�RU�PXFRXV�PHPEUDQHV� 7DEOH���OLVWV�VHYHUDO�
ORZ�OHYHO�GLVLQIHFWDQWV�WKDW�PD\�EH�XVHG�IRU�QRQFULWLFDO�LWHPV� 0RVW�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�
�(3$��UHJLVWHUHG�GLVLQIHFWDQWV�KDYH�D����PLQXWH�ODEHO�FODLP��+RZHYHU��PXOWLSOH�LQYHVWLJDWRUV�KDYH�
GHPRQVWUDWHG�WKH�HIIHFWLYHQHVV�RI�WKHVH�GLVLQIHFWDQWV�DJDLQVW�YHJHWDWLYH�EDFWHULD��H�J���/LVWHULD�
(VFKHULFKLD�FROL� 6DOPRQHOOD��YDQFRP\FLQ�UHVLVWDQW�(QWHURFRFFL��PHWKLFLOOLQ�UHVLVWDQW�6WDSK\ORFRFFXV�
DXUHXV���\HDVWV��H�J���&DQGLGD���P\FREDFWHULD��H�J���0\FREDFWHULXP�WXEHUFXORVLV���DQG�YLUXVHV��H�J��
SROLRYLUXV��DW�H[SRVXUH�WLPHV�RI���±���VHFRQGV����� )HGHUDO�ODZ�UHTXLUHV�DOO�DSSOLFDEOH�ODEHO�LQVWUXFWLRQV�
RQ�(3$�UHJLVWHUHG�SURGXFWV�WR�EH�IROORZHG��H�J���XVH�GLOXWLRQ��VKHOI�OLIH��VWRUDJH��PDWHULDO�FRPSDWLELOLW\��
VDIH�XVH��DQG�GLVSRVDO���,I�WKH�XVHU�VHOHFWV�H[SRVXUH�FRQGLWLRQV��H�J���H[SRVXUH�WLPH��WKDW�GLIIHU�IURP�
WKRVH�RQ�WKH�(3$�UHJLVWHUHG�SURGXFWV�ODEHO��WKH�XVHU�DVVXPHV�OLDELOLW\�IRU�DQ\�LQMXULHV�UHVXOWLQJ�IURP�RII�
ODEHO�XVH�DQG�LV�SRWHQWLDOO\�VXEMHFW�WR�HQIRUFHPHQW�DFWLRQ�XQGHU�)HGHUDO�,QVHFWLFLGH��)XQJLFLGH��DQG�
5RGHQWLFLGH�$FW��),)5$�����

1RQFULWFDO�HQYLURQPHQWDO�VXUIDFHV�LQFOXGH�EHG�UDLOV��VRPH�IRRG�XWHQVLOV��EHGVLGH�WDEOHV��SDWLHQW�
IXUQLWXUH�DQG�IORRUV��1RQFULWLFDO�HQYLURQPHQWDO�VXUIDFHV�IUHTXHQWO\�WRXFKHG�E\�KDQG��H�J���EHGVLGH�WDEOHV��
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EHG�UDLOV��SRWHQWLDOO\�FRXOG�FRQWULEXWH�WR�VHFRQGDU\ WUDQVPLVVLRQ�E\�FRQWDPLQDWLQJ�KDQGV�RI�KHDOWK�FDUH�
ZRUNHUV�RU�E\�FRQWDFWLQJ�PHGLFDO�HTXLSPHQW�WKDW�VXEVHTXHQWO\�FRQWDFWV�SDWLHQWV ���������������������� 0RSV�DQG�
UHXVDEOH�FOHDQLQJ�FORWKV�DUH�UHJXODUO\�XVHG�WR�DFKLHYH�ORZ�OHYHO�GLVLQIHFWLRQ�RQ�HQYLURQPHQWDO�VXUIDFHV�
+RZHYHU��WKH\�RIWHQ�DUH�QRW�DGHTXDWHO\�FOHDQHG�DQG�GLVLQIHFWHG��DQG�LI�WKH�ZDWHU�GLVLQIHFWDQW�PL[WXUH�LV�
QRW�FKDQJHG�UHJXODUO\��H�J���DIWHU�HYHU\�WKUHH�WR�IRXU�URRPV��DW�QR�ORQJHU�WKDQ����PLQXWH�LQWHUYDOV���WKH�
PRSSLQJ�SURFHGXUH�DFWXDOO\�FDQ�VSUHDG�KHDY\�PLFURELDO�FRQWDPLQDWLRQ�WKURXJKRXW�WKH�KHDOWK�FDUH�IDFLOLW\
��� ,Q�RQH�VWXG\��VWDQGDUG�ODXQGHULQJ�SURYLGHG�DFFHSWDEOH�GHFRQWDPLQDWLRQ�RI�KHDYLO\�FRQWDPLQDWHG�
PRSKHDGV�EXW�FKHPLFDO�GLVLQIHFWLRQ�ZLWK�D�SKHQROLF�ZDV�OHVV�HIIHFWLYH���� )UHTXHQW�ODXQGHULQJ�RI�PRSV�
�H�J���GDLO\���WKHUHIRUH��LV�UHFRPPHQGHG��6LQJOH�XVH�GLVSRVDEOH�WRZHOV�LPSUHJQDWHG�ZLWK D�GLVLQIHFWDQW�
DOVR�FDQ�EH�XVHG�IRU�ORZ�OHYHO�GLVLQIHFWLRQ�ZKHQ�VSRW�FOHDQLQJ�RI�QRQFULWLFDO�VXUIDFHV�LV�QHHGHG���

&KDQJHV�LQ�'LVLQIHFWLRQ�DQG�6WHULOL]DWLRQ�6LQFH�����
7KH�7DEOH�LQ�WKH�&'& *XLGHOLQH�IRU�(QYLURQPHQWDO�&RQWURO SUHSDUHG�LQ������DV�D�JXLGH�WR�WKH�

DSSURSULDWH�VHOHFWLRQ�DQG�XVH�RI�GLVLQIHFWDQWV�KDV�XQGHUJRQH�VHYHUDO�LPSRUWDQW�FKDQJHV��7DEOH������
)LUVW��IRUPDOGHK\GH�DOFRKRO�KDV�EHHQ�GHOHWHG�DV�D�UHFRPPHQGHG�FKHPLFDO�VWHULODQW�RU�KLJK�OHYHO�
GLVLQIHFWDQW�EHFDXVH�LW�LV�LUULWDWLQJ�DQG�WR[LF�DQG�QRW�FRPPRQO\�XVHG��6HFRQG��VHYHUDO�QHZ�FKHPLFDO�
VWHULODQWV�KDYH�EHHQ�DGGHG��LQFOXGLQJ�K\GURJHQ�SHUR[LGH��SHUDFHWLF�DFLG������������ DQG�SHUDFHWLF�DFLG�DQG
K\GURJHQ�SHUR[LGH�LQ�FRPELQDWLRQ� 7KLUG�����SKHQROLFV�DQG�LRGRSKRUV�KDYH�EHHQ�GHOHWHG�DV�KLJK�OHYHO�
GLVLQIHFWDQWV�EHFDXVH�RI�WKHLU�XQSURYHQ�HIILFDF\�DJDLQVW�EDFWHULDO�VSRUHV��0��WXEHUFXORVLV� DQG�RU�VRPH�
IXQJL����� �� )RXUWK��LVRSURS\O�DOFRKRO�DQG�HWK\O�DOFRKRO�KDYH�EHHQ�H[FOXGHG�DV�KLJK�OHYHO�GLVLQIHFWDQWV���
EHFDXVH�RI�WKHLU�LQDELOLW\�WR�LQDFWLYDWH�EDFWHULDO�VSRUHV�DQG�EHFDXVH�RI�WKH�LQDELOLW\�RI�LVRSURS\O�DOFRKRO�WR�
LQDFWLYDWH�K\GURSKLOLF�YLUXVHV��L�H���SROLRYLUXV��FR[VDFNLH�YLUXV���� )LIWK��D������GLOXWLRQ�RI������
JOXWDUDOGHK\GH�������SKHQRO�������VRGLXP�SKHQDWH��ZKLFK�FRQWDLQHG��������JOXWDUDOGHK\GH���������
SKHQRO��DQG��������VRGLXP�SKHQDWH�ZKHQ�GLOXWHG��KDV�EHHQ�GHOHWHG�DV�D�KLJK�OHYHO�GLVLQIHFWDQW�EHFDXVH�
WKLV�SURGXFW�ZDV�UHPRYHG�IURP�WKH�PDUNHWSODFH�LQ�'HFHPEHU������EHFDXVH�RI�D�ODFN�RI�EDFWHULFLGDO�
DFWLYLW\�LQ�WKH�SUHVHQFH�RI�RUJDQLF�PDWWHU��D�ODFN�RI�IXQJLFLGDO��WXEHUFXORFLGDO�DQG�VSRULFLGDO�DFWLYLW\��DQG�
UHGXFHG�YLUXFLGDO�DFWLYLW\���������������������� 6L[WK��WKH�H[SRVXUH�WLPH�UHTXLUHG�WR�DFKLHYH�KLJK�OHYHO�
GLVLQIHFWLRQ�KDV�EHHQ�FKDQJHG�IURP�������PLQXWHV�WR����PLQXWHV�RU�PRUH�GHSHQGLQJ�RQ�WKH�)'$�FOHDUHG�
ODEHO�FODLP�DQG�WKH�VFLHQWLILF�OLWHUDWXUH� ��������������������� $ JOXWDUDOGHK\GH�DQG�DQ RUWKR�SKWKDODOGHK\GH�KDYH�
DQ�)'$�FOHDUHG�ODEHO�FODLP�RI���PLQXWHV�ZKHQ�XVHG�DW����&�DQG ���&��UHVSHFWLYHO\��LQ�DQ�DXWRPDWHG�
HQGRVFRSH�UHSURFHVVRU�ZLWK�)'$�FOHDUHG�FDSDELOLW\�WR�PDLQWDLQ�WKH�VROXWLRQ�DW�WKH�DSSURSULDWH�
WHPSHUDWXUH����

,Q�DGGLWLRQ��PDQ\�QHZ�VXEMHFWV�KDYH�EHHQ�DGGHG�WR�WKH�JXLGHOLQH��7KHVH�LQFOXGH�LQDFWLYDWLRQ�RI�
HPHUJLQJ�SDWKRJHQV��ELRWHUURULVW�DJHQWV��DQG�EORRGERUQH�SDWKRJHQV��WR[LFRORJLF��HQYLURQPHQWDO��DQG�
RFFXSDWLRQDO�FRQFHUQV�DVVRFLDWHG�ZLWK�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�SUDFWLFHV��GLVLQIHFWLRQ�RI�SDWLHQW�FDUH�
HTXLSPHQW�XVHG�LQ�DPEXODWRU\�DQG�KRPH�FDUH��LQDFWLYDWLRQ�RI�DQWLELRWLF�UHVLVWDQW�EDFWHULD��QHZ�
VWHULOL]DWLRQ�SURFHVVHV��VXFK�DV�K\GURJHQ�SHUR[LGH�JDV�SODVPD�DQG�OLTXLG�SHUDFHWLF�DFLG��DQG�GLVLQIHFWLRQ�
RI�FRPSOH[�PHGLFDO�LQVWUXPHQWV��H�J���HQGRVFRSHV��
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'LVLQIHFWLRQ�RI�+HDOWKFDUH�(TXLSPHQW
&RQFHUQV�DERXW�,PSOHPHQWLQJ�WKH�6SDXOGLQJ�6FKHPH

2QH�SUREOHP�ZLWK�LPSOHPHQWLQJ�WKH�DIRUHPHQWLRQHG�VFKHPH�LV�RYHUVLPSOLILFDWLRQ��)RU�H[DPSOH��WKH�
VFKHPH�GRHV�QRW�FRQVLGHU�SUREOHPV�ZLWK�UHSURFHVVLQJ�RI�FRPSOLFDWHG�PHGLFDO�HTXLSPHQW�WKDW�RIWHQ�LV�
KHDW�VHQVLWLYH�RU�SUREOHPV�RI�LQDFWLYDWLQJ�FHUWDLQ�W\SHV�RI�LQIHFWLRXV�DJHQWV��H�J���SULRQV��VXFK�DV�
&UHXW]IHOGW�-DNRE�GLVHDVH�>&-'@�DJHQW���7KXV��LQ�VRPH�VLWXDWLRQV��FKRRVLQJ�D�PHWKRG�RI�GLVLQIHFWLRQ�
UHPDLQV�GLIILFXOW��HYHQ�DIWHU�FRQVLGHUDWLRQ�RI�WKH�FDWHJRULHV�RI�ULVN�WR�SDWLHQWV��7KLV�LV�WUXH�SDUWLFXODUO\�IRU�D�
IHZ�PHGLFDO�GHYLFHV��H�J���DUWKURVFRSHV��ODSDURVFRSHV��LQ�WKH�FULWLFDO�FDWHJRU\�EHFDXVH�RI�FRQWURYHUV\�
DERXW�ZKHWKHU�WKH\�VKRXOG�EH�VWHULOL]HG�RU�KLJK�OHYHO�GLVLQIHFWHG� ������ +HDW�VWDEOH�VFRSHV��H�J���PDQ\�ULJLG�
VFRSHV��VKRXOG�EH�VWHDP�VWHULOL]HG��6RPH�RI�WKHVH�LWHPV�FDQQRW�EH�VWHDP�VWHULOL]HG�EHFDXVH�WKH\�DUH�
KHDW�VHQVLWLYH��DGGLWLRQDOO\��VWHULOL]DWLRQ�XVLQJ�HWK\OHQH�R[LGH��(W2��FDQ�EH�WRR�WLPH�FRQVXPLQJ�IRU�URXWLQH�
XVH�EHWZHHQ�SDWLHQWV��QHZ�WHFKQRORJLHV��VXFK�DV�K\GURJHQ�SHUR[LGH�JDV�SODVPD�DQG�SHUDFHWLF�DFLG�
UHSURFHVVRU��SURYLGH�IDVWHU�F\FOH�WLPHV���+RZHYHU��HYLGHQFH�WKDW�VWHULOL]DWLRQ�RI�WKHVH�LWHPV�LPSURYHV�
SDWLHQW�FDUH�E\�UHGXFLQJ�WKH�LQIHFWLRQ�ULVN�LV�ODFNLQJ���������� 0DQ\�QHZHU�PRGHOV�RI�WKHVH�LQVWUXPHQWV�FDQ�
ZLWKVWDQG�VWHDP�VWHULOL]DWLRQ��ZKLFK�IRU�FULWLFDO�LWHPV�LV�WKH�SUHIHUUHG�PHWKRG�

$QRWKHU�SUREOHP�ZLWK�LPSOHPHQWLQJ�WKH�6SDXOGLQJ�VFKHPH�LV�SURFHVVLQJ�RI�DQ�LQVWUXPHQW�LQ�WKH�
VHPLFULWLFDO�FDWHJRU\��H�J���HQGRVFRSH��WKDW�ZRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�FULWLFDO�LQVWUXPHQW�WKDW�
FRQWDFWV�VWHULOH�ERG\�WLVVXHV��)RU�H[DPSOH��LV�DQ�HQGRVFRSH�XVHG�IRU�XSSHU�JDVWURLQWHVWLQDO�WUDFW�
LQYHVWLJDWLRQ�VWLOO�D�VHPLFULWLFDO�LWHP�ZKHQ�XVHG�ZLWK�VWHULOH�ELRSV\�IRUFHSV�RU�LQ�D SDWLHQW�ZKR�LV�EOHHGLQJ�
KHDYLO\�IURP�HVRSKDJHDO�YDULFHV"�3URYLGHG�WKDW�KLJK�OHYHO�GLVLQIHFWLRQ�LV�DFKLHYHG��DQG�DOO�PLFURRUJDQLVPV�
H[FHSW�EDFWHULDO�VSRUHV�KDYH�EHHQ�UHPRYHG�IURP�WKH�HQGRVFRSH��WKH�GHYLFH�VKRXOG�QRW�UHSUHVHQW�DQ�
LQIHFWLRQ�ULVN�DQG�VKRXOG�UHPDLQ�LQ�WKH�VHPLFULWLFDO�FDWHJRU\������ � ,QIHFWLRQ�ZLWK�VSRUH�IRUPLQJ�EDFWHULD�KDV�
QRW�EHHQ�UHSRUWHG�IURP�DSSURSULDWHO\�KLJK�OHYHO�GLVLQIHFWHG�HQGRVFRSHV�

$Q�DGGLWLRQDO�SUREOHP�ZLWK�LPSOHPHQWDWLRQ�RI�WKH�6SDXOGLQJ�V\VWHP�LV�WKDW�WKH�RSWLPDO�FRQWDFW�WLPH�IRU�
KLJK�OHYHO�GLVLQIHFWLRQ�KDV�QRW�EHHQ�GHILQHG�RU�YDULHV�DPRQJ�SURIHVVLRQDO�RUJDQL]DWLRQV��UHVXOWLQJ�LQ�
GLIIHUHQW�VWUDWHJLHV�IRU�GLVLQIHFWLQJ�GLIIHUHQW�W\SHV�RI�VHPLFULWLFDO�LWHPV��H�J���HQGRVFRSHV��DSSODQDWLRQ�
WRQRPHWHUV��HQGRFDYLWDU\�WUDQVGXFHUV��FU\RVXUJLFDO�LQVWUXPHQWV��DQG�GLDSKUDJP�ILWWLQJ�ULQJV���8QWLO�VLPSOHU�
DQG�HIIHFWLYH�DOWHUQDWLYHV�DUH�LGHQWLILHG�IRU�GHYLFH�GLVLQIHFWLRQ�LQ�FOLQLFDO�VHWWLQJV��IROORZLQJ�WKLV�JXLGHOLQH��
RWKHU�&'&�JXLGHOLQHV ������������� DQG�)'$�FOHDUHG�LQVWUXFWLRQV�IRU�WKH�OLTXLG�FKHPLFDO�VWHULODQWV�KLJK�OHYHO�
GLVLQIHFWDQWV�ZRXOG�EH�SUXGHQW�

5HSURFHVVLQJ�RI�(QGRVFRSHV
3K\VLFLDQV�XVH�HQGRVFRSHV�WR�GLDJQRVH�DQG�WUHDW�QXPHURXV�PHGLFDO�GLVRUGHUV��(YHQ�WKRXJK�

HQGRVFRSHV�UHSUHVHQW�D�YDOXDEOH�GLDJQRVWLF�DQG�WKHUDSHXWLF�WRRO�LQ�PRGHUQ�PHGLFLQH�DQG�WKH�LQFLGHQFH�RI�
LQIHFWLRQ�DVVRFLDWHG�ZLWK�WKHLU�XVH�UHSRUWHGO\�LV�YHU\�ORZ��DERXW���LQ�����PLOOLRQ�SURFHGXUHV����� PRUH�
KHDOWKFDUH±DVVRFLDWHG�RXWEUHDNV�KDYH�EHHQ�OLQNHG�WR�FRQWDPLQDWHG�HQGRVFRSHV�WKDQ�WR�DQ\�RWKHU�PHGLFDO�
GHYLFH������������� 7R�SUHYHQW�WKH�VSUHDG�RI�KHDOWK�FDUH±DVVRFLDWHG�LQIHFWLRQV��DOO�KHDW�VHQVLWLYH�HQGRVFRSHV�
�H�J���JDVWURLQWHVWLQDO�HQGRVFRSHV��EURQFKRVFRSHV��QDVRSKDU\JRVFRSHV��PXVW�EH�SURSHUO\�FOHDQHG�DQG��DW�
D�PLQLPXP��VXEMHFWHG�WR�KLJK�OHYHO�GLVLQIHFWLRQ�DIWHU�HDFK�XVH��+LJK�OHYHO�GLVLQIHFWLRQ�FDQ�EH�H[SHFWHG�WR�
GHVWUR\�DOO�PLFURRUJDQLVPV��DOWKRXJK�ZKHQ�KLJK�QXPEHUV�RI�EDFWHULDO�VSRUHV�DUH�SUHVHQW��D�IHZ�VSRUHV�
PLJKW�VXUYLYH�

%HFDXVH�RI�WKH�W\SHV�RI�ERG\�FDYLWLHV�WKH\�HQWHU��IOH[LEOH�HQGRVFRSHV�DFTXLUH�KLJK�OHYHOV�RI�PLFURELDO�
FRQWDPLQDWLRQ��ELREXUGHQ��GXULQJ�HDFK�XVH���� )RU�H[DPSOH��WKH�ELREXUGHQ�IRXQG�RQ�IOH[LEOH�
JDVWURLQWHVWLQDO�HQGRVFRSHV�DIWHU�XVH�KDV�UDQJHG�IURP���� FRORQ\�IRUPLQJ�XQLWV��&)8��P/�WR����� &)8�P/��
ZLWK�WKH�KLJKHVW�OHYHOV�IRXQG�LQ�WKH�VXFWLRQ�FKDQQHOV�������� 7KH�DYHUDJH�ORDG�RQ�EURQFKRVFRSHV�EHIRUH�
FOHDQLQJ�ZDV����[����&)8�P/��&OHDQLQJ�UHGXFHV�WKH�OHYHO�RI�PLFURELDO�FRQWDPLQDWLRQ�E\��±��ORJ�� ��������
8VLQJ�KXPDQ�LPPXQRYLUXV��+,9��FRQWDPLQDWHG�HQGRVFRSHV��VHYHUDO�LQYHVWLJDWRUV�KDYH�VKRZQ�WKDW�
FOHDQLQJ�FRPSOHWHO\�HOLPLQDWHV�WKH�PLFURELDO�FRQWDPLQDWLRQ�RQ�WKH�VFRSHV���������� 6LPLODUO\��RWKHU�
LQYHVWLJDWRUV�IRXQG�WKDW�(W2�VWHULOL]DWLRQ�RU�VRDNLQJ�LQ����JOXWDUDOGHK\GH�IRU����PLQXWHV�ZDV�HIIHFWLYH�RQO\�
ZKHQ�WKH�GHYLFH�ILUVW�ZDV�SURSHUO\�FOHDQHG�����
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)'$�PDLQWDLQV�D�OLVW�RI�FOHDUHG�OLTXLG�FKHPLFDO�VWHULODQWV�DQG�KLJK�OHYHO�GLVLQIHFWDQWV�WKDW�FDQ�EH�XVHG�WR�
UHSURFHVV�KHDW�VHQVLWLYH�PHGLFDO�GHYLFHV� VXFK�DV�IOH[LEOH�HQGRVFRSHV >7KLV�OLQN�LV�QR�ORQJHU�DFWLYH�
KWWS���ZZZ�IGD�JRY�FGUK�RGH�JHUPODE�KWPO��7KH�FXUUHQW�YHUVLRQ�RI�WKLV�GRFXPHQW�PD\�GLIIHU�IURP�RULJLQDO�
YHUVLRQ�)'$�&OHDUHG�6WHULODQWV�DQG�+LJK�/HYHO�'LVLQIHFWDQWV�ZLWK�*HQHUDO�&ODLPV�IRU�3URFHVVLQJ�5HXVDEOH�
0HGLFDO�DQG�'HQWDO�'HYLFHV�� 0DUFK�����@
�KWWS���ZZZ�IGD�JRY�0HGLFDO'HYLFHV�'HYLFH5HJXODWLRQDQG*XLGDQFH�5HSURFHVVLQJRI5HXVDEOH0HGLFDO'HYL
FHV�XFP�������KWP�� $W�WKLV�WLPH��WKH�)'$�FOHDUHG�DQG�PDUNHWHG�IRUPXODWLRQV�LQFOXGH�� �����
JOXWDUDOGHK\GH��������RUWKR�SKWKDODOGHK\GH��23$���������JOXWDUDOGHK\GH�ZLWK�������SKHQRO�SKHQDWH��
������K\GURJHQ�SHUR[LGH�ZLWK�������SHUDFHWLF�DFLG�������K\GURJHQ�SHUR[LGH�ZLWK�������SHUDFHWLF�DFLG��
DQG������K\GURJHQ�SHUR[LGH���� 7KHVH�SURGXFWV�KDYH�H[FHOOHQW�DQWLPLFURELDO�DFWLYLW\��KRZHYHU��VRPH�
R[LGL]LQJ�FKHPLFDOV��H�J��������K\GURJHQ�SHUR[LGH��DQG������K\GURJHQ�SHUR[LGH�ZLWK�������SHUDFHWLF�DFLG�
>ODWWHU�SURGXFW�LV�QR�ORQJHU�PDUNHWHG@��UHSRUWHGO\�KDYH�FDXVHG�FRVPHWLF�DQG�IXQFWLRQDO�GDPDJH�WR�
HQGRVFRSHV ��� 8VHUV�VKRXOG�FKHFN�ZLWK�GHYLFH�PDQXIDFWXUHUV�IRU�LQIRUPDWLRQ�DERXW�JHUPLFLGH�
FRPSDWLELOLW\�ZLWK�WKHLU�GHYLFH��,I�WKH�JHUPLFLGH�LV�)'$�FOHDUHG��WKHQ�LW�LV�VDIH�ZKHQ�XVHG�DFFRUGLQJ�WR�ODEHO�
GLUHFWLRQV��KRZHYHU��SURIHVVLRQDOV�VKRXOG�UHYLHZ WKH�VFLHQWLILF�OLWHUDWXUH�IRU�QHZO\�DYDLODEOH�GDWD�UHJDUGLQJ�
KXPDQ�VDIHW\�RU�PDWHULDOV�FRPSDWLELOLW\��(W2�VWHULOL]DWLRQ�RI�IOH[LEOH�HQGRVFRSHV�LV�LQIUHTXHQW�EHFDXVH�LW�
UHTXLUHV�D�OHQJWK\�SURFHVVLQJ�DQG�DHUDWLRQ�WLPH��H�J������KRXUV��DQG�LV�D�SRWHQWLDO�KD]DUG�WR�VWDII�DQG�
SDWLHQWV��7KH�WZR�SURGXFWV�PRVW�FRPPRQO\�XVHG�IRU�UHSURFHVVLQJ�HQGRVFRSHV�LQ�WKH�8QLWHG�6WDWHV�DUH�
JOXWDUDOGHK\GH�DQG�DQ�DXWRPDWHG��OLTXLG�FKHPLFDO�VWHULOL]DWLRQ�SURFHVV�WKDW�XVHV�SHUDFHWLF�DFLG����� 7KH�
$PHULFDQ�6RFLHW\�IRU�*DVWURLQWHVWLQDO�(QGRVFRS\��$6*(��UHFRPPHQGV�JOXWDUDOGHK\GH�VROXWLRQV�WKDW�GR�
QRW�FRQWDLQ�VXUIDFWDQWV�EHFDXVH�WKH�VRDS\�UHVLGXHV�RI�VXUIDFWDQWV�DUH�GLIILFXOW�WR�UHPRYH�GXULQJ�ULQVLQJ�����
RUWKR�SKWKDODOGHK\GH�KDV�EHJXQ�WR�UHSODFH�JOXWDUDOGHK\GH�LQ�PDQ\�KHDOWK�FDUH�IDFLOLWLHV�EHFDXVH�LW�KDV�
VHYHUDO�SRWHQWLDO�DGYDQWDJHV�RYHU�JOXWDUDOGHK\GH��LV�QRW�NQRZQ�WR�LUULWDWH�WKH�H\HV�DQG�QDVDO�SDVVDJHV��
GRHV�QRW�UHTXLUH�DFWLYDWLRQ�RU�H[SRVXUH�PRQLWRULQJ��DQG�KDV�D����PLQXWH�KLJK�OHYHO�GLVLQIHFWLRQ�FODLP�LQ�WKH�
8QLWHG�6WDWHV���� 'LVLQIHFWDQWV�WKDW�DUH�QRW�)'$�FOHDUHG�DQG�VKRXOG�QRW�EH�XVHG�IRU�UHSURFHVVLQJ�
HQGRVFRSHV�LQFOXGH�LRGRSKRUV��FKORULQH�VROXWLRQV��DOFRKROV��TXDWHUQDU\�DPPRQLXP�FRPSRXQGV��DQG�
SKHQROLFV��7KHVH�VROXWLRQV�PLJKW�VWLOO�EH�LQ�XVH�RXWVLGH�WKH�8QLWHG�6WDWHV��EXW�WKHLU�XVH�VKRXOG�EH�VWURQJO\�
GLVFRXUDJHG�EHFDXVH�RI�ODFN RI�SURYHQ�HIILFDF\�DJDLQVW�DOO�PLFURRUJDQLVPV�RU�PDWHULDOV�LQFRPSDWLELOLW\�

)'$�FOHDUDQFH�RI�WKH�FRQWDFW�FRQGLWLRQV�OLVWHG�RQ�JHUPLFLGH�ODEHOLQJ�LV�EDVHG�RQ�WKH�PDQXIDFWXUHU¶V�
WHVW�UHVXOWV >7KLV�OLQN�LV�QR�ORQJHU�DFWLYH��KWWS���ZZZ�IGD�JRY�FGUK�RGH�JHUPODE�KWPO��7KH�FXUUHQW�YHUVLRQ�RI�
WKLV�GRFXPHQW�PD\�GLIIHU�IURP�RULJLQDO�YHUVLRQ�)'$�&OHDUHG�6WHULODQWV�DQG�+LJK�/HYHO�'LVLQIHFWDQWV�ZLWK�
*HQHUDO�&ODLPV�IRU�3URFHVVLQJ�5HXVDEOH�0HGLFDO�DQG�'HQWDO�'HYLFHV�� 0DUFK�����
�KWWS���ZZZ�IGD�JRY�0HGLFDO'HYLFHV�'HYLFH5HJXODWLRQDQG*XLGDQFH�5HSURFHVVLQJRI5HXVDEOH0HGLFDO'HYL
FHV�XFP�������KWP�@� 0DQXIDFWXUHUV�WHVW�WKH�SURGXFW�XQGHU�ZRUVW�FDVH�FRQGLWLRQV�IRU�JHUPLFLGH�
IRUPXODWLRQ��L�H���PLQLPXP�UHFRPPHQGHG�FRQFHQWUDWLRQ�RI�WKH�DFWLYH�LQJUHGLHQW���DQG�LQFOXGH�RUJDQLF�VRLO��
7\SLFDOO\�PDQXIDFWXUHUV�XVH����VHUXP�DV�WKH�RUJDQLF�VRLO�DQG�KDUG�ZDWHU�DV�H[DPSOHV�RI�RUJDQLF�DQG�
LQRUJDQLF�FKDOOHQJHV��7KH�VRLO�UHSUHVHQWV�WKH�RUJDQLF�ORDGLQJ�WR�ZKLFK�WKH�GHYLFH�LV�H[SRVHG�GXULQJ�DFWXDO�
XVH�DQG�WKDW�ZRXOG�UHPDLQ�RQ�WKH�GHYLFH�LQ�WKH�DEVHQFH�RI�FOHDQLQJ��7KLV�PHWKRG�HQVXUHV�WKDW�WKH�FRQWDFW�
FRQGLWLRQV�FRPSOHWHO\�HOLPLQDWH�WKH�WHVW�P\FREDFWHULD��H�J�������WR���� 0\FREDFWHULD�WXEHUFXORVLV LQ�RUJDQLF�
VRLO�DQG�GULHG�RQ�D�VFRSH��LI�LQRFXODWHG�LQ�WKH�PRVW�GLIILFXOW�DUHDV�IRU�WKH�GLVLQIHFWDQW�WR�SHQHWUDWH�DQG�
FRQWDFW�LQ�WKH�DEVHQFH�RI�FOHDQLQJ�DQG�WKXV�SURYLGHV�D�PDUJLQ�RI�VDIHW\����� )RU������JOXWDUDOGHK\GH�WKDW�
UHTXLUHV�D����PLQXWH�LPPHUVLRQ�DW����&�WR�DFKLHYH�KLJK�OHYHO�GLVLQIHFWLRQ��L�H��������NLOO�RI�0��
WXEHUFXORVLV���)'$�LWVHOI�GRHV�QRW�FRQGXFW�WHVWLQJ�EXW�UHOLHV�VROHO\�RQ�WKH�GLVLQIHFWDQW�PDQXIDFWXUHU¶V�GDWD��
'DWD�VXJJHVW�WKDW�0��WXEHUFXORVLV�OHYHOV FDQ�EH�UHGXFHG�E\�DW�OHDVW���ORJ���ZLWK�FOHDQLQJ����ORJ��� ��������������

���� IROORZHG�E\�FKHPLFDO�GLVLQIHFWLRQ�IRU����PLQXWHV�DW����& ���WR���ORJ��� ����������������� 2Q�WKH�EDVLV�RI�WKHVH�
GDWD��$3,&����� WKH�6RFLHW\�RI�*DVWURHQWHURORJ\�1XUVHV�DQG�$VVRFLDWHV��6*1$� ��������������WKH�$6*( ����
$PHULFDQ�&ROOHJH�RI�&KHVW�3K\VLFLDQV ��� DQG�D�PXOWL�VRFLHW\�JXLGHOLQH���� UHFRPPHQG�DOWHUQDWLYH�FRQWDFW�
FRQGLWLRQV�ZLWK ���JOXWDUDOGHK\GH�WR�DFKLHYH�KLJK�OHYHO�GLVLQIHFWLRQ��H�J���WKDW�HTXLSPHQW�EH�LPPHUVHG�LQ�
���JOXWDUDOGHK\GH�DW����& IRU�DW�OHDVW����PLQXWHV�IRU�KLJK�OHYHO�GLVLQIHFWLRQ�� )HGHUDO�UHJXODWLRQV DUH�WR�
IROORZ�WKH�)'$�FOHDUHG�ODEHO�FODLP�IRU�KLJK�OHYHO�GLVLQIHFWDQWV��7KH�)'$�FOHDUHG�ODEHOV�IRU�KLJK�OHYHO�
GLVLQIHFWLRQ�ZLWK�!���JOXWDUDOGHK\GH�DW����& UDQJH�IURP�������PLQXWHV��GHSHQGLQJ�XSRQ�WKH�SURGXFW�
EDVHG�RQ�WKUHH�WLHU�WHVWLQJ�ZKLFK�LQFOXGHV�$2$&�VSRULFLGDO�WHVWV��VLPXODWHG�XVH�WHVWLQJ�ZLWK�P\FREDFWHULDO
DQG�LQ�XVH�WHVWLQJ� 7KH�VWXGLHV�VXSSRUWLQJ�WKH�HIILFDF\�RI�!���JOXWDUDOGHK\GH�IRU����PLQXWHV�DW����&�
DVVXPH�DGHTXDWH�FOHDQLQJ�SULRU�WR�GLVLQIHFWLRQ��ZKHUHDV�WKH�)'$�FOHDUHG�ODEHO�FODLP�LQFRUSRUDWHV�DQ�
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DGGHG�PDUJLQ�RI�VDIHW\�WR�DFFRPPRGDWH�SRVVLEOH�ODSVHV LQ�FOHDQLQJ�SUDFWLFHV��)DFLOLWLHV�WKDW�KDYH�FKRVHQ�
WR�DSSO\�WKH����PLQXWH�GXUDWLRQ�DW����&�KDYH�GRQH�VR�EDVHG�RQ WKH�,$�UHFRPPHQGDWLRQ�LQ�WKH�-XO\������
6+($�SRVLWLRQ�SDSHU��³0XOWL�VRFLHW\�*XLGHOLQH�IRU�5HSURFHVVLQJ�)OH[LEOH�*DVWURLQWHVWLQDO�(QGRVFRSHV´��������
��������������������������

)OH[LEOH�*,�(QGRVFRSH�5HSURFHVVLQJ�8SGDWH >-XQH�����@� 0XOWLVRFLHW\�JXLGHOLQH�RQ�UHSURFHVVLQJ�
IOH[LEOH�JDVWURLQWHVWLQDO�HQGRVFRSHV������
�KWWS���ZZZ�DVJH�RUJ�XSORDGHG)LOHV�3XEOLFDWLRQVBDQGB3URGXFWV�3UDFWLFHB*XLGHOLQHV�0XOWLVRFLHW\���
JXLGHOLQH���RQ���UHSURFHVVLQJ���IOH[LEOH���JDVWURLQWHVWLQDO�SGI >3')�� ���.%@��

)OH[LEOH�HQGRVFRSHV�DUH�SDUWLFXODUO\�GLIILFXOW�WR�GLVLQIHFW���� DQG�HDV\�WR�GDPDJH�EHFDXVH�RI�WKHLU�
LQWULFDWH�GHVLJQ�DQG�GHOLFDWH�PDWHULDOV����� 0HWLFXORXV�FOHDQLQJ�PXVW�SUHFHGH�DQ\�VWHULOL]DWLRQ�RU�KLJK�OHYHO�
GLVLQIHFWLRQ�RI�WKHVH�LQVWUXPHQWV� )DLOXUH�WR�SHUIRUP�JRRG�FOHDQLQJ�FDQ�UHVXOW�LQ�VWHULOL]DWLRQ�RU�GLVLQIHFWLRQ�
IDLOXUH��DQG�RXWEUHDNV�RI�LQIHFWLRQ�FDQ�RFFXU��6HYHUDO�VWXGLHV�KDYH�GHPRQVWUDWHG�WKH�LPSRUWDQFH�RI�
FOHDQLQJ�LQ�H[SHULPHQWDO�VWXGLHV�ZLWK�WKH�GXFN�KHSDWLWLV�%�YLUXV��+%9����������� +,9 ���DQG�+HOLFREDFWHU�
S\ORUL� ���

$Q�H[DPLQDWLRQ�RI�KHDOWK�FDUH±DVVRFLDWHG�LQIHFWLRQV�UHODWHG�RQO\�WR�HQGRVFRSHV�WKURXJK�-XO\������
IRXQG�����LQIHFWLRQV�WUDQVPLWWHG�E\�JDVWURLQWHVWLQDO�HQGRVFRS\�DQG����WUDQVPLWWHG�E\�EURQFKRVFRS\��7KH�
FOLQLFDO�VSHFWUXP�UDQJHG�IURP�DV\PSWRPDWLF�FRORQL]DWLRQ�WR�GHDWK��6DOPRQHOOD VSHFLHV�DQG�3VHXGRPRQDV
DHUXJLQRVD�UHSHDWHGO\�ZHUH�LGHQWLILHG�DV�FDXVDWLYH�DJHQWV�RI�LQIHFWLRQV�WUDQVPLWWHG�E\�JDVWURLQWHVWLQDO�
HQGRVFRS\��DQG�0��WXEHUFXORVLV��DW\SLFDO�P\FREDFWHULD��DQG�3��DHUXJLQRVD ZHUH�WKH�PRVW�FRPPRQ�FDXVHV�
RI�LQIHFWLRQV�WUDQVPLWWHG�E\�EURQFKRVFRS\���� 0DMRU�UHDVRQV�IRU�WUDQVPLVVLRQ�ZHUH�LQDGHTXDWH�FOHDQLQJ��
LPSURSHU�VHOHFWLRQ�RI�D�GLVLQIHFWLQJ�DJHQW��DQG�IDLOXUH�WR�IROORZ�UHFRPPHQGHG�FOHDQLQJ�DQG�GLVLQIHFWLRQ�
SURFHGXUHV�������������� DQG�IODZV�LQ�HQGRVFRSH�GHVLJQ��������� RU�DXWRPDWHG�HQGRVFRSH�UHSURFHVVRUV�������
)DLOXUH�WR�IROORZ�HVWDEOLVKHG�JXLGHOLQHV�KDV�FRQWLQXHG�WR�UHVXOW�LQ LQIHFWLRQV�DVVRFLDWHG�ZLWK�JDVWURLQWHVWLQDO�
HQGRVFRSHV�� DQG�EURQFKRVFRSHV������� 3RWHQWLDO�GHYLFH�DVVRFLDWHG�SUREOHPV VKRXOG�EH�UHSRUWHG�WR�WKH�
)'$ &HQWHU�IRU�'HYLFHV�DQG�5DGLRORJLF�+HDOWK� 2QH�PXOWLVWDWH�LQYHVWLJDWLRQ�IRXQG�WKDW�������RI�WKH�
EDFWHULDO�FXOWXUHV�IURP�WKH�LQWHUQDO FKDQQHOV�RI����JDVWURLQWHVWLQDO�HQGRVFRSHV�JUHZ� ��������FRORQLHV�RI�
EDFWHULD�DIWHU�FRPSOHWLRQ�RI�DOO�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�SURFHGXUHV��QLQH�RI����IDFLOLWLHV�ZHUH�XVLQJ�D�
SURGXFW�WKDW�KDV�EHHQ�UHPRYHG�IURP�WKH�PDUNHWSODFH�>VL[�IDFLOLWLHV�XVLQJ������JOXWDUDOGHK\GH�SKHQDWH@��LV�
QRW�)'$�FOHDUHG�DV�D�KLJK�OHYHO�GLVLQIHFWDQW�>DQ�LRGRSKRU@�RU�QR�GLVLQIHFWLQJ�DJHQW��DQG�EHIRUH�XVH�RQ�WKH�
QH[W�SDWLHQW���� 7KH�LQFLGHQFH�RI�SRVWHQGRVFRSLF�SURFHGXUH�LQIHFWLRQV�IURP�DQ�LPSURSHUO\�SURFHVVHG�
HQGRVFRSH�KDV�QRW�EHHQ�ULJRURXVO\�DVVHVVHG�

$XWRPDWHG�HQGRVFRSH�UHSURFHVVRUV��$(5��RIIHU�VHYHUDO�DGYDQWDJHV�RYHU�PDQXDO�UHSURFHVVLQJ��WKH\�
DXWRPDWH�DQG�VWDQGDUGL]H�VHYHUDO�LPSRUWDQW�UHSURFHVVLQJ�VWHSV�������� UHGXFH�WKH�OLNHOLKRRG�WKDW�DQ�
HVVHQWLDO�UHSURFHVVLQJ�VWHS�ZLOO�EH�VNLSSHG��DQG�UHGXFH�SHUVRQQHO�H[SRVXUH�WR�KLJK�OHYHO�GLVLQIHFWDQWV�RU�
FKHPLFDO�VWHULODQWV� )DLOXUH�RI�$(5V�KDV�EHHQ�OLQNHG�WR�RXWEUHDNV�RI�LQIHFWLRQV���� RU�FRORQL]DWLRQ���������DQG�
WKH�$(5�ZDWHU�ILOWUDWLRQ�V\VWHP�PLJKW QRW�EH�DEOH�WR�UHOLDEO\�SURYLGH�³VWHULOH´�RU�EDFWHULD�IUHH�ULQVH�ZDWHU�����
���� (VWDEOLVKPHQW�RI�FRUUHFW�FRQQHFWRUV�EHWZHHQ�WKH�$(5�DQG�WKH�GHYLFH�LV�FULWLFDO�WR�HQVXUH�FRPSOHWH�
IORZ�RI�GLVLQIHFWDQWV�DQG�ULQVH�ZDWHU�������� ,Q�DGGLWLRQ��VRPH�HQGRVFRSHV�VXFK�DV�WKH�GXRGHQRVFRSHV��H�J���
HQGRVFRSLF�UHWURJUDGH�FKRODQJLRSDQFUHDWRJUDSK\�>(5&3@��FRQWDLQ�IHDWXUHV��H�J���HOHYDWRU�ZLUH�FKDQQHO��
WKDW�UHTXLUH�D�IOXVKLQJ�SUHVVXUH�WKDW�LV�QRW�DFKLHYHG�E\�PRVW�$(5V�DQG�PXVW�EH�UHSURFHVVHG�PDQXDOO\�
XVLQJ�D��� WR���P/�V\ULQJH��XQWLO�QHZ�GXRGHQRVFRSHV�HTXLSSHG�ZLWK�D�ZLGHU�HOHYDWRU�FKDQQHO�WKDW�$(5V�
FDQ�UHOLDEO\�UHSURFHVV�EHFRPH�DYDLODEOH����� 2XWEUHDNV�LQYROYLQJ�UHPRYDEOH�HQGRVFRSH�SDUWV��������� VXFK�
DV�VXFWLRQ�YDOYHV�DQG�HQGRVFRSLF�DFFHVVRULHV�GHVLJQHG�WR�EH�LQVHUWHG�WKURXJK�IOH[LEOH�HQGRVFRSHV�VXFK�
DV�ELRSV\�IRUFHSV�HPSKDVL]H�WKH�LPSRUWDQFH�RI�FOHDQLQJ�WR�UHPRYH�DOO�IRUHLJQ�PDWWHU�EHIRUH�KLJK�OHYHO�
GLVLQIHFWLRQ�RU�VWHULOL]DWLRQ����� 6RPH�W\SHV�RI�YDOYHV�DUH�QRZ�DYDLODEOH�DV�VLQJOH�XVH��GLVSRVDEOH�SURGXFWV�
�H�J���EURQFKRVFRSH�YDOYHV��RU�VWHDP�VWHULOL]DEOH�SURGXFWV��H�J���JDVWURLQWHVWLQDO�HQGRVFRSH�YDOYHV��

$(5V�QHHG�IXUWKHU�GHYHORSPHQW�DQG�UHGHVLJQ�������� DV�GR�HQGRVFRSHV���������� VR�WKDW�WKH\�GR�QRW�
UHSUHVHQW�D�SRWHQWLDO�VRXUFH�RI�LQIHFWLRXV�DJHQWV� (QGRVFRSHV�HPSOR\LQJ�GLVSRVDEOH�FRPSRQHQWV��H�J��
SURWHFWLYH�EDUULHU�GHYLFHV�RU�VKHDWKV��PLJKW SURYLGH�DQ�DOWHUQDWLYH�WR�FRQYHQWLRQDO�OLTXLG�FKHPLFDO�KLJK�
OHYHO�GLVLQIHFWLRQ�VWHULOL]DWLRQ��������� $QRWKHU�QHZ�WHFKQRORJ\�LV�D�VZDOORZDEOH�FDPHUD�LQ�D�FDSVXOH�WKDW�
WUDYHOV�WKURXJK�WKH�GLJHVWLYH�WUDFW�DQG�WUDQVPLWV�FRORU�SLFWXUHV�RI�WKH�VPDOO�LQWHVWLQH�WR�D�UHFHLYHU�ZRUQ�
RXWVLGH�WKH�ERG\��7KLV�FDSVXOH�FXUUHQWO\�GRHV�QRW�UHSODFH�FRORQRVFRSLHV�
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3XEOLVKHG�UHFRPPHQGDWLRQV�IRU�FOHDQLQJ�DQG�GLVLQIHFWLQJ�HQGRVFRSLF�HTXLSPHQW�VKRXOG�EH�VWULFWO\�
IROORZHG������������������������������� 8QIRUWXQDWHO\��DXGLWV�KDYH�VKRZQ�WKDW�SHUVRQQHO�GR�QRW�FRQVLVWHQWO\�DGKHUH�
WR�JXLGHOLQHV�RQ�UHSURFHVVLQJ�������� DQG�RXWEUHDNV�RI�LQIHFWLRQ�FRQWLQXH�WR�RFFXU��������� 7R�HQVXUH�
UHSURFHVVLQJ�SHUVRQQHO�DUH�SURSHUO\�WUDLQHG��HDFK�SHUVRQ�ZKR�UHSURFHVVHV�HQGRVFRSLF�LQVWUXPHQWV�VKRXOG�
UHFHLYH�LQLWLDO�DQG�DQQXDO�FRPSHWHQF\�WHVWLQJ���������

,Q�JHQHUDO��HQGRVFRSH�GLVLQIHFWLRQ�RU�VWHULOL]DWLRQ�ZLWK�D�OLTXLG�FKHPLFDO�VWHULODQW�LQYROYHV�ILYH�VWHSV�
DIWHU�OHDN�WHVWLQJ�

�� &OHDQ��PHFKDQLFDOO\�FOHDQ�LQWHUQDO�DQG�H[WHUQDO�VXUIDFHV��LQFOXGLQJ�EUXVKLQJ�LQWHUQDO�FKDQQHOV�DQG�
IOXVKLQJ�HDFK�LQWHUQDO�FKDQQHO�ZLWK�ZDWHU�DQG�D�GHWHUJHQW�RU�HQ]\PDWLF�FOHDQHUV��OHDN�WHVWLQJ�LV�
UHFRPPHQGHG�IRU�HQGRVFRSHV�EHIRUH�LPPHUVLRQ��

�� 'LVLQIHFW��LPPHUVH�HQGRVFRSH�LQ�KLJK�OHYHO�GLVLQIHFWDQW��RU�FKHPLFDO�VWHULODQW��DQG�SHUIXVH�
�HOLPLQDWHV�DLU�SRFNHWV�DQG�HQVXUHV�FRQWDFW�RI�WKH�JHUPLFLGH�ZLWK�WKH�LQWHUQDO�FKDQQHOV��
GLVLQIHFWDQW�LQWR�DOO�DFFHVVLEOH�FKDQQHOV��VXFK�DV�WKH�VXFWLRQ�ELRSV\�FKDQQHO�DQG�DLU�ZDWHU�FKDQQHO�
DQG�H[SRVH�IRU�D�WLPH�UHFRPPHQGHG�IRU�VSHFLILF�SURGXFWV�

�� 5LQVH��ULQVH�WKH�HQGRVFRSH�DQG�DOO�FKDQQHOV�ZLWK�VWHULOH�ZDWHU��ILOWHUHG�ZDWHU��FRPPRQO\�XVHG�ZLWK�
$(5V��RU�WDS�ZDWHU��L�H���KLJK�TXDOLW\�SRWDEOH�ZDWHU�WKDW�PHHWV�IHGHUDO�FOHDQ�ZDWHU�VWDQGDUGV�DW�WKH�
SRLQW�RI�XVH��

�� 'U\��ULQVH�WKH�LQVHUWLRQ�WXEH�DQG�LQQHU�FKDQQHOV�ZLWK�DOFRKRO��DQG�GU\�ZLWK�IRUFHG�DLU�DIWHU�
GLVLQIHFWLRQ�DQG�EHIRUH�VWRUDJH�

�� 6WRUH��VWRUH�WKH�HQGRVFRSH�LQ�D�ZD\�WKDW�SUHYHQWV�UHFRQWDPLQDWLRQ�DQG�SURPRWHV�GU\LQJ��H�J���
KXQJ�YHUWLFDOO\���

'U\LQJ�WKH�HQGRVFRSH��VWHSV���DQG����LV�HVVHQWLDO�WR�JUHDWO\�UHGXFH�WKH�FKDQFH�RI�UHFRQWDPLQDWLRQ�RI�WKH�
HQGRVFRSH�E\�PLFURRUJDQLVPV�WKDW�FDQ�EH SUHVHQW�LQ�WKH�ULQVH�ZDWHU���������� 2QH�VWXG\�GHPRQVWUDWHG�WKDW�
UHSURFHVVHG�HQGRVFRSHV��L�H���DLU�ZDWHU�FKDQQHO��VXFWLRQ�ELRSV\�FKDQQHO��JHQHUDOO\�ZHUH�QHJDWLYH�������
DIWHU����KRXUV������DIWHU���GD\V�>��&)8�RI�FRDJXODVH�QHJDWLYH�6WDSK\ORFRFFXV�LQ�RQH�FKDQQHO@��IRU�
EDFWHULDO�JURZWK�ZKHQ�VWRUHG�E\�KDQJLQJ�YHUWLFDOO\�LQ�D�YHQWLODWHG�FDELQHW���� 2WKHU�LQYHVWLJDWRUV�IRXQG�DOO�
HQGRVFRSHV�ZHUH�EDFWHULD�IUHH�LPPHGLDWHO\�DIWHU�KLJK�OHYHO�GLVLQIHFWLRQ��DQG�RQO\�IRXU�RI�����VFRSHV�ZHUH�
SRVLWLYH�GXULQJ�WKH�VXEVHTXHQW���GD\�DVVHVVPHQW��VNLQ�EDFWHULD�FXOWXUHG�IURP�HQGRVFRSH�VXUIDFHV���$OO�
IOXVK�WKURXJK�VDPSOHV�UHPDLQHG�VWHULOH������%HFDXVH�WDSZDWHU�FDQ FRQWDLQ�ORZ�OHYHOV�RI�PLFURRUJDQLVPV����
VRPH�UHVHDUFKHUV�KDYH�VXJJHVWHG�WKDW�RQO\�VWHULOH�ZDWHU��ZKLFK�FDQ�EH�SURKLELWLYHO\�H[SHQVLYH����� RU�$(5�
ILOWHUHG�ZDWHU�EH�XVHG� 7KH�VXJJHVWLRQ�WR�XVH�RQO\�VWHULOH�ZDWHU�RU�ILOWHUHG�ZDWHU�LV�QRW�FRQVLVWHQW�ZLWK�
SXEOLVKHG�JXLGHOLQHV�WKDW�DOORZ�WDSZDWHU�ZLWK�DQ�DOFRKRO�ULQVH�DQG�IRUFHG�DLU�GU\LQJ������������� RU�WKH�
VFLHQWLILF�OLWHUDWXUH�������� ,Q DGGLWLRQ��QR�HYLGHQFH�RI�GLVHDVH�WUDQVPLVVLRQ�KDV�EHHQ�IRXQG�ZKHQ�D�WDS�ZDWHU�
ULQVH�LV�IROORZHG�E\�DQ�DOFRKRO�ULQVH�DQG�IRUFHG�DLU�GU\LQJ��$(5V�SURGXFH�ILOWHUHG�ZDWHU�E\�SDVVDJH�WKURXJK�
D�EDFWHULDO�ILOWHU��H�J������� ���)LOWHUHG ULQVH�ZDWHU�ZDV�LGHQWLILHG�DV�D�VRXUFH�RI�EDFWHULDO�FRQWDPLQDWLRQ�LQ�D�
VWXG\�WKDW�FXOWXUHG�WKH�DFFHVVRU\�DQG�VXFWLRQ�FKDQQHOV�RI�HQGRVFRSHV�DQG�WKH�LQWHUQDO�FKDPEHUV�RI�$(5V�
GXULQJ�����±�����DQG�UHSRUWHG������RI�VDPSOHV�FROOHFWHG�GXULQJ�����±�����KDG�EDFWHULDO�JURZWK��ZLWK�
����EHLQJ�3VHXGRPRQDV VSHFLHV��$IWHU�D�V\VWHP�RI�KRW�ZDWHU�IOXVKLQJ�RI�WKH�SLSLQJ�����&�IRU����PLQXWHV�
GDLO\��ZDV�LQWURGXFHG��WKH�IUHTXHQF\�RI�SRVLWLYH�FXOWXUHV�IHOO�WR�DSSUR[LPDWHO\����ZLWK�RQO\�UDUH�LVRODWLRQ�RI�
!���&)8�P/����� ,Q�DGGLWLRQ�WR�WKH�HQGRVFRSH�UHSURFHVVLQJ�VWHSV��D�SURWRFRO�VKRXOG�EH�GHYHORSHG�WKDW�
HQVXUHV�WKH�XVHU�NQRZV�ZKHWKHU�DQ�HQGRVFRSH�KDV�EHHQ�DSSURSULDWHO\�FOHDQHG�DQG�GLVLQIHFWHG��H�J���
XVLQJ�D�URRP�RU�FDELQHW�IRU�SURFHVVHG�HQGRVFRSHV�RQO\��RU�KDV�QRW�EHHQ�UHSURFHVVHG��:KHQ�XVHUV�OHDYH�
HQGRVFRSHV�RQ�PRYDEOH�FDUWV��FRQIXVLRQ�FDQ�UHVXOW�DERXW�ZKHWKHU�WKH�HQGRVFRSH�KDV�EHHQ�SURFHVVHG��
$OWKRXJK�RQH�JXLGHOLQH�UHFRPPHQGHG�HQGRVFRSHV��H�J���GXRGHQRVFRSHV��EH�UHSURFHVVHG�LPPHGLDWHO\�
EHIRUH�XVH����� RWKHU�JXLGHOLQHV�GR�QRW�UHTXLUH�WKLV�DFWLYLW\������������� DQG�H[FHSW IRU WKH�$VVRFLDWLRQ�RI�
SHUL2SHUDWLYH�5HJLVWHUHG�1XUVHV��$251���SURIHVVLRQDO�RUJDQL]DWLRQV�GR�QRW�UHFRPPHQGHG�WKDW�
UHSURFHVVLQJ�EH�UHSHDWHG�DV ORQJ�DV�WKH�RULJLQDO�SURFHVVLQJ�LV�GRQH�FRUUHFWO\� $V�SDUW�RI�D�TXDOLW\�
DVVXUDQFH�SURJUDP��KHDOWKFDUH IDFLOLW\�SHUVRQQHO�FDQ FRQVLGHU�UDQGRP�EDFWHULDO�VXUYHLOODQFH�FXOWXUHV�RI�
SURFHVVHG�HQGRVFRSHV�WR�HQVXUH�KLJK�OHYHO�GLVLQIHFWLRQ�RU�VWHULOL]DWLRQ���������� � 5HSURFHVVHG�HQGRVFRSHV�
VKRXOG�EH�IUHH�RI�PLFURELDO�SDWKRJHQV�H[FHSW�IRU�VPDOO�QXPEHUV�RI�UHODWLYHO\�DYLUXOHQW�PLFUREHV�WKDW�
UHSUHVHQW�H[RJHQRXV�HQYLURQPHQWDO�FRQWDPLQDWLRQ��H�J���FRDJXODVH�QHJDWLYH�6WDSK\ORFRFFXV� %DFLOOXV�
VSHFLHV��GLSKWKHURLGV���$OWKRXJK�UHFRPPHQGDWLRQV�H[LVW�IRU�WKH�ILQDO�ULQVH�ZDWHU�XVHG�GXULQJ�HQGRVFRSH�
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&OHDQLQJ

&OHDQLQJ�LV�WKH�UHPRYDO�RI�IRUHLJQ�PDWHULDO��H�J���VRLO��DQG�RUJDQLF�PDWHULDO��IURP�REMHFWV�DQG�LV�
QRUPDOO\�DFFRPSOLVKHG�XVLQJ�ZDWHU�ZLWK�GHWHUJHQWV�RU�HQ]\PDWLF�SURGXFWV��7KRURXJK�FOHDQLQJ�LV�UHTXLUHG�
EHIRUH�KLJK�OHYHO�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�EHFDXVH�LQRUJDQLF�DQG�RUJDQLF�PDWHULDOV�WKDW�UHPDLQ�RQ�WKH�
VXUIDFHV�RI�LQVWUXPHQWV�LQWHUIHUH�ZLWK�WKH�HIIHFWLYHQHVV�RI�WKHVH�SURFHVVHV��$OVR��LI�VRLOHG�PDWHULDOV�GU\�RU�
EDNH�RQWR�WKH�LQVWUXPHQWV��WKH�UHPRYDO�SURFHVV�EHFRPHV�PRUH�GLIILFXOW�DQG�WKH�GLVLQIHFWLRQ�RU�VWHULOL]DWLRQ�
SURFHVV�OHVV�HIIHFWLYH�RU�LQHIIHFWLYH��6XUJLFDO�LQVWUXPHQWV�VKRXOG�EH�SUHVRDNHG�RU�ULQVHG�WR�SUHYHQW�GU\LQJ�
RI�EORRG�DQG�WR�VRIWHQ�RU�UHPRYH�EORRG�IURP�WKH�LQVWUXPHQWV�

&OHDQLQJ�LV�GRQH�PDQXDOO\�LQ�XVH�DUHDV�ZLWKRXW�PHFKDQLFDO�XQLWV��H�J���XOWUDVRQLF�FOHDQHUV�RU�ZDVKHU�
GLVLQIHFWRUV��RU�IRU�IUDJLOH�RU�GLIILFXOW�WR�FOHDQ�LQVWUXPHQWV��:LWK�PDQXDO�FOHDQLQJ��WKH�WZR�HVVHQWLDO�
FRPSRQHQWV�DUH�IULFWLRQ�DQG�IOXLGLFV��)ULFWLRQ��H�J���UXEELQJ�VFUXEELQJ�WKH�VRLOHG�DUHD�ZLWK�D�EUXVK��LV�DQ�
ROG�DQG�GHSHQGDEOH�PHWKRG��)OXLGLFV��L�H���IOXLGV�XQGHU�SUHVVXUH��LV�XVHG�WR�UHPRYH�VRLO�DQG�GHEULV�IURP�
LQWHUQDO�FKDQQHOV�DIWHU�EUXVKLQJ�DQG�ZKHQ�WKH�GHVLJQ�GRHV�QRW�DOORZ�SDVVDJH�RI�D�EUXVK�WKURXJK�D�
FKDQQHO����� :KHQ�D�ZDVKHU�GLVLQIHFWRU�LV�XVHG��FDUH�VKRXOG�EH�WDNHQ�LQ�ORDGLQJ�LQVWUXPHQWV��KLQJHG�
LQVWUXPHQWV�VKRXOG�EH�RSHQHG�IXOO\�WR�DOORZ�DGHTXDWH�FRQWDFW�ZLWK�WKH�GHWHUJHQW�VROXWLRQ��VWDFNLQJ�RI�
LQVWUXPHQWV�LQ�ZDVKHUV�VKRXOG�EH�DYRLGHG��DQG�LQVWUXPHQWV�VKRXOG�EH�GLVDVVHPEOHG�DV�PXFK�DV�
SRVVLEOH��

7KH�PRVW�FRPPRQ�W\SHV�RI�PHFKDQLFDO�RU�DXWRPDWLF�FOHDQHUV�DUH�XOWUDVRQLF�FOHDQHUV��ZDVKHU�
GHFRQWDPLQDWRUV��ZDVKHU�GLVLQIHFWRUV��DQG�ZDVKHU�VWHULOL]HUV��8OWUDVRQLF�FOHDQLQJ�UHPRYHV�VRLO�E\�
FDYLWDWLRQ�DQG�LPSORVLRQ�LQ�ZKLFK�ZDYHV�RI�DFRXVWLF�HQHUJ\�DUH�SURSDJDWHG�LQ�DTXHRXV�VROXWLRQV�WR�
GLVUXSW�WKH�ERQGV�WKDW�KROG�SDUWLFXODWH�PDWWHU�WR�VXUIDFHV��%DFWHULDO FRQWDPLQDWLRQ�FDQ�EH�SUHVHQW�LQ�XVHG�
XOWUDVRQLF�FOHDQLQJ�VROXWLRQV��DQG�RWKHU�XVHG�GHWHUJHQW�VROXWLRQV��EHFDXVH�WKHVH�VROXWLRQV�JHQHUDOO\�GR�
QRW�PDNH�DQWLEDFWHULDO�ODEHO�FODLPV ���� (YHQ�WKRXJK�XOWUDVRXQG�DORQH�GRHV�QRW�VLJQLILFDQWO\�LQDFWLYDWH�
EDFWHULD��VRQLFDWLRQ�FDQ�DFW�V\QHUJLVWLFDOO\�WR�LQFUHDVH�WKH�FLGDO�HIILFDF\�RI�D�GLVLQIHFWDQW����� 8VHUV�RI�
XOWUDVRQLF�FOHDQHUV�VKRXOG�EH�DZDUH�WKDW�WKH�FOHDQLQJ�IOXLG�FRXOG�UHVXOW�LQ�HQGRWR[LQ�FRQWDPLQDWLRQ�RI�
VXUJLFDO�LQVWUXPHQWV��ZKLFK�FRXOG�FDXVH�VHYHUH�LQIODPPDWRU\�UHDFWLRQV ���� :DVKHU�VWHULOL]HUV�DUH�
PRGLILHG�VWHDP�VWHULOL]HUV�WKDW�FOHDQ�E\�ILOOLQJ�WKH�FKDPEHU�ZLWK�ZDWHU�DQG�GHWHUJHQW�WKURXJK�ZKLFK�VWHDP�
SDVVHV�WR�SURYLGH�DJLWDWLRQ��,QVWUXPHQWV�DUH�VXEVHTXHQWO\�ULQVHG�DQG�VXEMHFWHG�WR�D�VKRUW�VWHDP�
VWHULOL]DWLRQ�F\FOH��$QRWKHU�ZDVKHU�VWHULOL]HU�HPSOR\V�URWDWLQJ�VSUD\�DUPV�IRU�D�ZDVK�F\FOH�IROORZHG�E\ D
VWHDP�VWHULOL]DWLRQ�F\FOH�DW�����) ��������� :DVKHU�GHFRQWDPLQDWRUV�GLVLQIHFWRUV�DFW�OLNH�D�GLVKZDVKHU�WKDW�
XVHV�D�FRPELQDWLRQ�RI�ZDWHU�FLUFXODWLRQ�DQG�GHWHUJHQWV�WR�UHPRYH�VRLO��7KHVH�XQLWV�VRPHWLPHV�KDYH�D�
F\FOH�WKDW�VXEMHFWV�WKH�LQVWUXPHQWV�WR�D�KHDW�SURFHVV��H�J������&�IRU����PLQXWHV������ :DVKHU�GLVLQIHFWRUV�
DUH�JHQHUDOO\�FRPSXWHU�FRQWUROOHG�XQLWV�IRU�FOHDQLQJ��GLVLQIHFWLQJ��DQG�GU\LQJ�VROLG�DQG�KROORZ�VXUJLFDO�DQG�
PHGLFDO�HTXLSPHQW��,Q�RQH�VWXG\��FOHDQLQJ��PHDVXUHG�DV��±��ORJ�� UHGXFWLRQ��ZDV�DFKLHYHG�RQ�VXUIDFHV�
WKDW�KDG�DGHTXDWH�FRQWDFW�ZLWK�WKH�ZDWHU�IORZ�LQ�WKH�PDFKLQH����� 'HWDLOHG�LQIRUPDWLRQ�DERXW�FOHDQLQJ�DQG�
SUHSDULQJ�VXSSOLHV�IRU�WHUPLQDO�VWHULOL]DWLRQ�LV�SURYLGHG�E\�SURIHVVLRQDO�RUJDQL]DWLRQV��������� DQG�ERRNV ����
6WXGLHV�KDYH�VKRZQ�WKDW�PDQXDO�DQG�PHFKDQLFDO�FOHDQLQJ�RI�HQGRVFRSHV�DFKLHYHV�DSSUR[LPDWHO\�D ��
ORJ�� UHGXFWLRQ�RI�FRQWDPLQDWLQJ�RUJDQLVPV ������������������ 7KXV��FOHDQLQJ�DORQH�HIIHFWLYHO\�UHGXFHV�WKH�
QXPEHU�RI�PLFURRUJDQLVPV�RQ�FRQWDPLQDWHG�HTXLSPHQW��,Q�D�TXDQWLWDWLYH�DQDO\VLV�RI�UHVLGXDO�SURWHLQ�
FRQWDPLQDWLRQ�RI�UHSURFHVVHG�VXUJLFDO�LQVWUXPHQWV��PHGLDQ�OHYHOV�RI�UHVLGXDO�SURWHLQ�FRQWDPLQDWLRQ�SHU�
LQVWUXPHQW�IRU�ILYH�WUD\V�ZHUH���������������������DQG������J����� ,Q�DQRWKHU�VWXG\��WKH�PHGLDQ�DPRXQW�RI�
SURWHLQ�IURP�UHSURFHVVHG�VXUJLFDO�LQVWUXPHQWV�IURP�GLIIHUHQW�KRVSLWDOV�UDQJHG�IURP����J�WR�����J�����
:KHQ�PDQXDO�PHWKRGV�ZHUH�FRPSDUHG�ZLWK�DXWRPDWHG�PHWKRGV�IRU�FOHDQLQJ�UHXVDEOH�DFFHVVRU\�GHYLFHV�
XVHG�IRU�PLQLPDOO\�LQYDVLYH�VXUJLFDO�SURFHGXUHV��WKH�DXWRPDWHG�PHWKRG�ZDV�PRUH�HIILFLHQW�IRU�FOHDQLQJ�
ELRSV\�IRUFHSV�DQG�SRUWHG�DQG�QRQSRUWHG�ODSDURVFRSLF�GHYLFHV�DQG�DFKLHYHG�D�!����UHGXFWLRQ�LQ�VRLO�
SDUDPHWHUV��L�H���SURWHLQ��FDUERK\GUDWH��KHPRJORELQ��LQ�WKH�SRUWHG�DQG�QRQSRUWHG�ODSDURVFRSLF�GHYLFHV������
���

)RU�LQVWUXPHQW�FOHDQLQJ��D�QHXWUDO�RU�QHDU�QHXWUDO�S+�GHWHUJHQW�VROXWLRQ�FRPPRQO\�LV�XVHG�EHFDXVH�
VXFK�VROXWLRQV�JHQHUDOO\�SURYLGH�WKH�EHVW�PDWHULDO�FRPSDWLELOLW\�SURILOH�DQG�JRRG�VRLO�UHPRYDO��(Q]\PHV��
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XVXDOO\�SURWHDVHV��VRPHWLPHV�DUH�DGGHG�WR�QHXWUDO�S+�VROXWLRQV�WR�DVVLVW�LQ�UHPRYLQJ�RUJDQLF�PDWHULDO��
(Q]\PHV�LQ�WKHVH�IRUPXODWLRQV�DWWDFN�SURWHLQV�WKDW�PDNH�XS�D�ODUJH�SRUWLRQ�RI�FRPPRQ�VRLO��H�J���EORRG��
SXV���&OHDQLQJ�VROXWLRQV�DOVR�FDQ�FRQWDLQ�OLSDVHV��HQ]\PHV�DFWLYH�RQ�IDWV��DQG�DP\ODVHV��HQ]\PHV�DFWLYH
RQ�VWDUFKHV���(Q]\PDWLF�FOHDQHUV�DUH�QRW�GLVLQIHFWDQWV��DQG�SURWHLQDFHRXV�HQ]\PHV�FDQ�EH�LQDFWLYDWHG�E\�
JHUPLFLGHV��$V�ZLWK�DOO�FKHPLFDOV��HQ]\PHV�PXVW�EH�ULQVHG�IURP�WKH�HTXLSPHQW�RU�DGYHUVH�UHDFWLRQV��H�J���
IHYHU��UHVLGXDO�DPRXQWV�RI�KLJK�OHYHO�GLVLQIHFWDQWV��SURWHLQDFHRXV�UHVLGXH��FRXOG�UHVXOW���������� (Q]\PH�
VROXWLRQV�VKRXOG�EH�XVHG�LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUHU¶V�LQVWUXFWLRQV��ZKLFK�LQFOXGH�SURSHU�GLOXWLRQ�RI�
WKH�HQ]\PDWLF�GHWHUJHQW�DQG�FRQWDFW�ZLWK�HTXLSPHQW�IRU�WKH�DPRXQW�RI�WLPH�VSHFLILHG�RQ�WKH�ODEHO ����
'HWHUJHQW�HQ]\PHV�FDQ�UHVXOW�LQ�DVWKPD�RU�RWKHU�DOOHUJLF�HIIHFWV�LQ�XVHUV��1HXWUDO�S+�GHWHUJHQW�VROXWLRQV�
WKDW�FRQWDLQ�HQ]\PHV�DUH FRPSDWLEOH�ZLWK�PHWDOV�DQG�RWKHU�PDWHULDOV�XVHG�LQ�PHGLFDO�LQVWUXPHQWV�DQG�DUH�
WKH�EHVW�FKRLFH�IRU�FOHDQLQJ�GHOLFDWH�PHGLFDO�LQVWUXPHQWV��HVSHFLDOO\�IOH[LEOH�HQGRVFRSHV����� $ONDOLQH�
EDVHG�FOHDQLQJ�DJHQWV�DUH�XVHG�IRU�SURFHVVLQJ�PHGLFDO�GHYLFHV�EHFDXVH�WKH\�HIILFLHQWO\�GLVVROYH�SURWHLQ�
DQG�IDW�UHVLGXHV������KRZHYHU��WKH\�FDQ�EH FRUURVLYH ���� 6RPH�GDWD�GHPRQVWUDWH�WKDW�HQ]\PDWLF�FOHDQHUV�
DUH�PRUH�HIIHFWLYH�WKDQ�QHXWUDO�GHWHUJHQWV��������� LQ�UHPRYLQJ�PLFURRUJDQLVPV�IURP�VXUIDFHV�EXW�WZR�PRUH�
UHFHQW�VWXGLHV�IRXQG�QR�GLIIHUHQFH�LQ�FOHDQLQJ�HIILFLHQF\�EHWZHHQ�HQ]\PDWLF�DQG�DONDOLQH�EDVHG�FOHDQHUV�
��������� $QRWKHU�VWXG\�IRXQG�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�HQ]\PDWLF�DQG�QRQ�HQ]\PDWLF�FOHDQHUV�LQ�
WHUPV�RI�PLFURELDO�FOHDQLQJ�HIILFDF\����� $�QHZ�QRQ�HQ]\PH��K\GURJHQ�SHUR[LGH�EDVHG�IRUPXODWLRQ��QRW�
)'$�FOHDUHG��ZDV�DV�HIIHFWLYH�DV�HQ]\PDWLF�FOHDQHUV�LQ�UHPRYLQJ�SURWHLQ��EORRG��FDUERK\GUDWH��DQG�
HQGRWR[LQ�IURP�VXUIDFH�WHVW�FDUULHUV��� ,Q�DGGLWLRQ��WKLV�SURGXFW�HIIHFWHG�D���ORJ�� UHGXFWLRQ�LQ�PLFURELDO�
ORDGV�ZLWK�D���PLQXWH�H[SRVXUH�DW�URRP�WHPSHUDWXUH�����

$OWKRXJK�WKH�HIIHFWLYHQHVV�RI�KLJK�OHYHO�GLVLQIHFWLRQ�DQG�VWHULOL]DWLRQ�PDQGDWHV�HIIHFWLYH�FOHDQLQJ��QR�
³UHDO�WLPH´�WHVWV�H[LVW�WKDW�FDQ�EH�HPSOR\HG�LQ�D�FOLQLFDO�VHWWLQJ�WR�YHULI\�FOHDQLQJ��,I�VXFK�WHVWV�ZHUH�
FRPPHUFLDOO\�DYDLODEOH�WKH\�FRXOG�EH�XVHG�WR�HQVXUH�DQ�DGHTXDWH�OHYHO�RI�FOHDQLQJ�������� 7KH�RQO\�ZD\�WR�
HQVXUH�DGHTXDWH�FOHDQLQJ�LV�WR�FRQGXFW�D�UHSURFHVVLQJ�YHULILFDWLRQ�WHVW��H�J���PLFURELRORJLF�VDPSOLQJ���EXW�
WKLV�LV�QRW�URXWLQHO\�UHFRPPHQGHG����� 9DOLGDWLRQ�RI�WKH�FOHDQLQJ�SURFHVVHV�LQ�D�ODERUDWRU\�WHVWLQJ�SURJUDP�
LV�SRVVLEOH�E\�PLFURRUJDQLVP�GHWHFWLRQ��FKHPLFDO�GHWHFWLRQ�IRU�RUJDQLF�FRQWDPLQDQWV��UDGLRQXFOLGH�
WDJJLQJ��DQG�FKHPLFDO�GHWHFWLRQ�IRU�VSHFLILF�LRQV ��������� 'XULQJ�WKH�SDVW�IHZ�\HDUV��GDWD�KDYH�EHHQ�
SXEOLVKHG�GHVFULELQJ�XVH�RI�DQ�DUWLILFLDO�VRLO��SURWHLQ��HQGRWR[LQ��;�UD\�FRQWUDVW�PHGLXP��RU�EORRG�WR�YHULI\�
WKH�PDQXDO�RU�DXWRPDWHG�FOHDQLQJ�SURFHVV������������������ DQG�DGHQRVLQH�WULSKRVSKDWH�ELROXPLQHVFHQFH�DQG�
PLFURELRORJLF�VDPSOLQJ�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�HQYLURQPHQWDO�VXUIDFH�FOHDQLQJ��������� $W�D�
PLQLPXP� DOO�LQVWUXPHQWV�VKRXOG�EH�LQGLYLGXDOO\�LQVSHFWHG�DQG�EH�YLVLEO\�FOHDQ�
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'LVLQIHFWLRQ

0DQ\�GLVLQIHFWDQWV�DUH�XVHG�DORQH�RU�LQ�FRPELQDWLRQV��H�J���K\GURJHQ�SHUR[LGH�DQG�SHUDFHWLF�DFLG��LQ�
WKH�KHDOWK�FDUH�VHWWLQJ��7KHVH�LQFOXGH�DOFRKROV��FKORULQH�DQG�FKORULQH�FRPSRXQGV��IRUPDOGHK\GH��
JOXWDUDOGHK\GH��RUWKR�SKWKDODOGHK\GH��K\GURJHQ�SHUR[LGH��LRGRSKRUV��SHUDFHWLF�DFLG��SKHQROLFV��DQG�
TXDWHUQDU\�DPPRQLXP�FRPSRXQGV��&RPPHUFLDO�IRUPXODWLRQV�EDVHG�RQ�WKHVH�FKHPLFDOV�DUH�FRQVLGHUHG�
XQLTXH�SURGXFWV�DQG�PXVW�EH�UHJLVWHUHG�ZLWK�(3$�RU�FOHDUHG�E\�)'$��,Q�PRVW�LQVWDQFHV��D�JLYHQ�SURGXFW�
LV�GHVLJQHG�IRU�D�VSHFLILF�SXUSRVH�DQG�LV�WR�EH�XVHG�LQ�D�FHUWDLQ�PDQQHU��7KHUHIRUH��XVHUV�VKRXOG�UHDG�
ODEHOV�FDUHIXOO\�WR�HQVXUH�WKH�FRUUHFW�SURGXFW�LV�VHOHFWHG�IRU�WKH�LQWHQGHG�XVH�DQG�DSSOLHG�HIILFLHQWO\�

'LVLQIHFWDQWV�DUH�QRW�LQWHUFKDQJHDEOH��DQG�LQFRUUHFW�FRQFHQWUDWLRQV�DQG�LQDSSURSULDWH�GLVLQIHFWDQWV�
FDQ�UHVXOW�LQ�H[FHVVLYH�FRVWV��%HFDXVH�RFFXSDWLRQDO�GLVHDVHV�DPRQJ�FOHDQLQJ�SHUVRQQHO�KDYH�EHHQ�
DVVRFLDWHG�ZLWK�XVH�RI�VHYHUDO�GLVLQIHFWDQWV��H�J���IRUPDOGHK\GH��JOXWDUDOGHK\GH��DQG�FKORULQH���
SUHFDXWLRQV��H�J���JORYHV�DQG�SURSHU�YHQWLODWLRQ��VKRXOG�EH�XVHG�WR�PLQLPL]H�H[SRVXUH��������������� $VWKPD�
DQG�UHDFWLYH�DLUZD\�GLVHDVH�FDQ�RFFXU�LQ�VHQVLWL]HG�SHUVRQV�H[SRVHG�WR�DQ\�DLUERUQH�FKHPLFDO��LQFOXGLQJ�
JHUPLFLGHV��&OLQLFDOO\�LPSRUWDQW�DVWKPD�FDQ�RFFXU�DW�OHYHOV�EHORZ�FHLOLQJ�OHYHOV�UHJXODWHG�E\�26+$�RU�
UHFRPPHQGHG�E\�1,26+��7KH�SUHIHUUHG�PHWKRG�RI�FRQWURO�LV�HOLPLQDWLRQ�RI�WKH�FKHPLFDO��WKURXJK�
HQJLQHHULQJ�FRQWUROV�RU�VXEVWLWXWLRQ��RU�UHORFDWLRQ�RI�WKH�ZRUNHU�

7KH�IROORZLQJ�RYHUYLHZ�RI�WKH�SHUIRUPDQFH�FKDUDFWHULVWLFV�RI�HDFK�SURYLGHV�XVHUV�ZLWK�VXIILFLHQW�
LQIRUPDWLRQ�WR�VHOHFW�DQ�DSSURSULDWH�GLVLQIHFWDQW�IRU�DQ\�LWHP�DQG�XVH�LW�LQ�WKH�PRVW�HIILFLHQW�ZD\��

&KHPLFDO�'LVLQIHFWDQWV
$OFRKRO

2YHUYLHZ� ,Q�WKH�KHDOWKFDUH�VHWWLQJ��³DOFRKRO´�UHIHUV�WR�WZR�ZDWHU�VROXEOH�FKHPLFDO�FRPSRXQGV²HWK\O�
DOFRKRO�DQG�LVRSURS\O�DOFRKRO²WKDW�KDYH�JHQHUDOO\�XQGHUUDWHG�JHUPLFLGDO�FKDUDFWHULVWLFV����� )'$�KDV�QRW�
FOHDUHG�DQ\�OLTXLG�FKHPLFDO�VWHULODQW�RU�KLJK�OHYHO�GLVLQIHFWDQW�ZLWK�DOFRKRO�DV�WKH�PDLQ�DFWLYH�LQJUHGLHQW��
7KHVH�DOFRKROV�DUH�UDSLGO\�EDFWHULFLGDO�UDWKHU�WKDQ�EDFWHULRVWDWLF�DJDLQVW�YHJHWDWLYH�IRUPV�RI�EDFWHULD��
WKH\�DOVR�DUH�WXEHUFXORFLGDO��IXQJLFLGDO��DQG�YLUXFLGDO�EXW�GR�QRW�GHVWUR\�EDFWHULDO�VSRUHV��7KHLU�FLGDO�
DFWLYLW\�GURSV�VKDUSO\�ZKHQ�GLOXWHG�EHORZ�����FRQFHQWUDWLRQ��DQG�WKH�RSWLPXP�EDFWHULFLGDO�FRQFHQWUDWLRQ�
LV����±����VROXWLRQV�LQ�ZDWHU��YROXPH�YROXPH�����������

0RGH�RI�$FWLRQ� 7KH�PRVW�IHDVLEOH�H[SODQDWLRQ�IRU�WKH�DQWLPLFURELDO�DFWLRQ�RI�DOFRKRO�LV�GHQDWXUDWLRQ�
RI�SURWHLQV� 7KLV PHFKDQLVP LV�VXSSRUWHG�E\�WKH�REVHUYDWLRQ�WKDW�DEVROXWH�HWK\O�DOFRKRO��D�GHK\GUDWLQJ�
DJHQW��LV�OHVV�EDFWHULFLGDO�WKDQ�PL[WXUHV�RI�DOFRKRO�DQG�ZDWHU�EHFDXVH�SURWHLQV�DUH�GHQDWXUHG�PRUH�
TXLFNO\�LQ�WKH�SUHVHQFH�RI�ZDWHU ��������� 3URWHLQ�GHQDWXUDWLRQ�DOVR�LV�FRQVLVWHQW�ZLWK�REVHUYDWLRQV�WKDW�
DOFRKRO�GHVWUR\V�WKH�GHK\GURJHQDVHV�RI�(VFKHULFKLD�FROL ���� DQG�WKDW�HWK\O�DOFRKRO�LQFUHDVHV�WKH�ODJ�
SKDVH�RI�(QWHUREDFWHU�DHURJHQHV ��� DQG�WKDW�WKH�ODJ�SKDVH�HIIHFW�FRXOG�EH�UHYHUVHG�E\�DGGLQJ�FHUWDLQ�
DPLQR�DFLGV��7KH�EDFWHULRVWDWLF�DFWLRQ�ZDV�EHOLHYHG�FDXVHG�E\�LQKLELWLRQ�RI�WKH�SURGXFWLRQ�RI�PHWDEROLWHV�
HVVHQWLDO�IRU�UDSLG�FHOO�GLYLVLRQ�

0LFURELFLGDO�$FWLYLW\� 0HWK\O�DOFRKRO��PHWKDQRO��KDV�WKH�ZHDNHVW�EDFWHULFLGDO�DFWLRQ�RI�WKH�DOFRKROV�
DQG�WKXV�VHOGRP�LV�XVHG�LQ�KHDOWKFDUH ���� 7KH�EDFWHULFLGDO�DFWLYLW\�RI�YDULRXV�FRQFHQWUDWLRQV�RI HWK\O�
DOFRKRO��HWKDQRO��ZDV�H[DPLQHG�DJDLQVW�D�YDULHW\�RI�PLFURRUJDQLVPV�LQ�H[SRVXUH�SHULRGV�UDQJLQJ�IURP����
VHFRQGV�WR���KRXU ���� 3VHXGRPRQDV�DHUXJLQRVD ZDV�NLOOHG�LQ����VHFRQGV�E\�DOO�FRQFHQWUDWLRQV�RI�HWKDQRO�
IURP�����WR�������Y�Y���DQG�6HUUDWLD�PDUFHVFHQV��(��FROL DQG 6DOPRQHOOD�W\SKRVD ZHUH�NLOOHG�LQ����
VHFRQGV�E\�DOO�FRQFHQWUDWLRQV�RI�HWKDQRO�IURP�����WR�������7KH�JUDP�SRVLWLYH�RUJDQLVPV
6WDSK\ORFRFFXV�DXUHXV DQG�6WUHSWRFRFFXV S\RJHQHV ZHUH�VOLJKWO\�PRUH�UHVLVWDQW��EHLQJ�NLOOHG�LQ����
VHFRQGV�E\�HWK\O�DOFRKRO�FRQFHQWUDWLRQV�RI����±�����,VRSURS\O�DOFRKRO��LVRSURSDQRO��ZDV�VOLJKWO\�PRUH�
EDFWHULFLGDO�WKDQ�HWK\O�DOFRKRO�IRU�(��FROL DQG�6��DXUHXV�����

(WK\O�DOFRKRO��DW�FRQFHQWUDWLRQV�RI����±�����LV�D�SRWHQW�YLUXFLGDO�DJHQW�LQDFWLYDWLQJ�DOO�RI�WKH�
OLSRSKLOLF�YLUXVHV��H�J���KHUSHV��YDFFLQLD��DQG�LQIOXHQ]D�YLUXV��DQG�PDQ\�K\GURSKLOLF�YLUXVHV��H�J���
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6WHULOL]DWLRQ

0RVW�PHGLFDO�DQG�VXUJLFDO�GHYLFHV�XVHG�LQ�KHDOWKFDUH IDFLOLWLHV�DUH�PDGH�RI�PDWHULDOV�WKDW�DUH�KHDW�
VWDEOH�DQG�WKHUHIRUH XQGHUJR KHDW��SULPDULO\�VWHDP� VWHULOL]DWLRQ� +RZHYHU��VLQFH�������WKHUH�KDV�EHHQ�DQ�
LQFUHDVH�LQ�PHGLFDO�GHYLFHV�DQG�LQVWUXPHQWV�PDGH�RI�PDWHULDOV��H�J���SODVWLFV��WKDW�UHTXLUH�ORZ�
WHPSHUDWXUH�VWHULOL]DWLRQ� (WK\OHQH�R[LGH�JDV�KDV�EHHQ�XVHG�VLQFH�WKH�����V�IRU�KHDW� DQG�PRLVWXUH�
VHQVLWLYH�PHGLFDO�GHYLFHV� :LWKLQ�WKH�SDVW����\HDUV��D�QXPEHU�RI�QHZ��ORZ�WHPSHUDWXUH�VWHULOL]DWLRQ�
V\VWHPV��H�J���K\GURJHQ�SHUR[LGH�JDV�SODVPD��SHUDFHWLF�DFLG�LPPHUVLRQ��R]RQH��KDYH�EHHQ�GHYHORSHG�
DQG�DUH�EHLQJ�XVHG�WR�VWHULOL]H�PHGLFDO�GHYLFHV� 7KLV�VHFWLRQ�UHYLHZV�VWHULOL]DWLRQ�WHFKQRORJLHV�XVHG�LQ�
KHDOWKFDUH DQG�PDNHV�UHFRPPHQGDWLRQV�IRU�WKHLU RSWLPXP�SHUIRUPDQFH�LQ�WKH�SURFHVVLQJ�RI�PHGLFDO�
GHYLFHV ���������������

6WHULOL]DWLRQ�GHVWUR\V�DOO�PLFURRUJDQLVPV�RQ�WKH�VXUIDFH�RI�DQ�DUWLFOH�RU�LQ�D�IOXLG�WR�SUHYHQW�GLVHDVH�
WUDQVPLVVLRQ�DVVRFLDWHG�ZLWK�WKH�XVH�RI�WKDW�LWHP� :KLOH�WKH�XVH�RI�LQDGHTXDWHO\�VWHULOL]HG�FULWLFDO�LWHPV�
UHSUHVHQWV�D�KLJK�ULVN�RI�WUDQVPLWWLQJ�SDWKRJHQV��GRFXPHQWHG�WUDQVPLVVLRQ�RI�SDWKRJHQV�DVVRFLDWHG�ZLWK�
DQ�LQDGHTXDWHO\�VWHULOL]HG�FULWLFDO�LWHP�LV�H[FHHGLQJO\�UDUH���������� 7KLV�LV�OLNHO\�GXH�WR�WKH�ZLGH�PDUJLQ�RI�
VDIHW\�DVVRFLDWHG�ZLWK�WKH�VWHULOL]DWLRQ�SURFHVVHV�XVHG�LQ�KHDOWKFDUH IDFLOLWLHV� 7KH�FRQFHSW�RI�ZKDW�
FRQVWLWXWHV��VWHULOH��LV�PHDVXUHG�DV�D�SUREDELOLW\�RI�VWHULOLW\�IRU�HDFK�LWHP�WR�EH�VWHULOL]HG� 7KLV�SUREDELOLW\�LV�
FRPPRQO\�UHIHUUHG�WR�DV�WKH�VWHULOLW\�DVVXUDQFH�OHYHO��6$/��RI�WKH�SURGXFW�DQG�LV�GHILQHG�DV�WKH�SUREDELOLW\�
RI�D�VLQJOH�YLDEOH�PLFURRUJDQLVP�RFFXUULQJ�RQ�D�SURGXFW�DIWHU�VWHULOL]DWLRQ� 6$/�LV�QRUPDOO\�H[SUHVVHG�D�
���Q� )RU�H[DPSOH��LI�WKH�SUREDELOLW\�RI�D�VSRUH�VXUYLYLQJ�ZHUH�RQH�LQ�RQH�PLOOLRQ��WKH�6$/�ZRXOG�EH����� �����

���� ,Q�VKRUW��D�6$/�LV�DQ�HVWLPDWH�RI�OHWKDOLW\�RI�WKH�HQWLUH�VWHULOL]DWLRQ SURFHVV�DQG�LV�D�FRQVHUYDWLYH�
FDOFXODWLRQ� 'XDO�6$/V��H�J��������6$/�IRU�EORRG�FXOWXUH�WXEHV��GUDLQDJH�EDJV�������6$/�IRU�VFDOSHOV��
LPSODQWV��KDYH�EHHQ�XVHG�LQ�WKH�8QLWHG�6WDWHV�IRU�PDQ\�\HDUV�DQG�WKH�FKRLFH�RI�D������6$/�ZDV�VWULFWO\�
DUELWUDU\�DQG�QRW�DVVRFLDWHG�ZLWK�DQ\�DGYHUVH�RXWFRPHV��H�J���SDWLHQW�LQIHFWLRQV������

0HGLFDO�GHYLFHV�WKDW�KDYH�FRQWDFW�ZLWK�VWHULOH�ERG\�WLVVXHV�RU�IOXLGV�DUH�FRQVLGHUHG�FULWLFDO�LWHPV�
7KHVH�LWHPV�VKRXOG�EH�VWHULOH�ZKHQ�XVHG�EHFDXVH�DQ\�PLFURELDO�FRQWDPLQDWLRQ�FRXOG�UHVXOW�LQ�GLVHDVH�
WUDQVPLVVLRQ� 6XFK�LWHPV�LQFOXGH�VXUJLFDO�LQVWUXPHQWV��ELRSV\�IRUFHSV��DQG�LPSODQWHG�PHGLFDO�GHYLFHV� ,I�
WKHVH�LWHPV�DUH�KHDW�UHVLVWDQW��WKH�UHFRPPHQGHG�VWHULOL]DWLRQ�SURFHVV�LV�VWHDP�VWHULOL]DWLRQ��EHFDXVH�LW�
KDV�WKH�ODUJHVW�PDUJLQ�RI�VDIHW\�GXH�WR�LWV�UHOLDELOLW\��FRQVLVWHQF\��DQG�OHWKDOLW\� +RZHYHU��UHSURFHVVLQJ�
KHDW� DQG�PRLVWXUH�VHQVLWLYH�LWHPV�UHTXLUHV�XVH�RI�D�ORZ�WHPSHUDWXUH�VWHULOL]DWLRQ�WHFKQRORJ\��H�J���
HWK\OHQH�R[LGH��K\GURJHQ�SHUR[LGH�JDV�SODVPD��SHUDFHWLF�DFLG� ���� $�VXPPDU\�RI�WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�IRU�FRPPRQO\�XVHG�VWHULOL]DWLRQ�WHFKQRORJLHV�LV�SUHVHQWHG�LQ�7DEOH���

6WHDP�6WHULOL]DWLRQ
2YHUYLHZ� 2I�DOO�WKH�PHWKRGV�DYDLODEOH�IRU�VWHULOL]DWLRQ��PRLVW�KHDW�LQ�WKH�IRUP�RI�VDWXUDWHG�VWHDP�

XQGHU�SUHVVXUH�LV�WKH�PRVW�ZLGHO\�XVHG�DQG�WKH�PRVW�GHSHQGDEOH� 6WHDP�VWHULOL]DWLRQ�LV�QRQWR[LF��
LQH[SHQVLYH ���� UDSLGO\�PLFURELFLGDO��VSRULFLGDO��DQG�UDSLGO\�KHDWV�DQG�SHQHWUDWHV�IDEULFV��7DEOH��� ����
/LNH�DOO�VWHULOL]DWLRQ�SURFHVVHV��VWHDP�VWHULOL]DWLRQ�KDV�VRPH�GHOHWHULRXV�HIIHFWV�RQ�VRPH�PDWHULDOV��
LQFOXGLQJ�FRUURVLRQ�DQG�FRPEXVWLRQ�RI�OXEULFDQWV�DVVRFLDWHG�ZLWK�GHQWDO�KDQGSLHFHV���� UHGXFWLRQ�LQ�DELOLW\�
WR�WUDQVPLW�OLJKW�DVVRFLDWHG�ZLWK�ODU\QJRVFRSHV���� DQG�LQFUHDVHG�KDUGHQLQJ�WLPH������IROG��ZLWK�SODVWHU�
FDVW ����

7KH�EDVLF�SULQFLSOH�RI�VWHDP�VWHULOL]DWLRQ��DV�DFFRPSOLVKHG�LQ�DQ�DXWRFODYH��LV�WR�H[SRVH�HDFK�LWHP�WR�
GLUHFW�VWHDP�FRQWDFW�DW�WKH�UHTXLUHG�WHPSHUDWXUH�DQG�SUHVVXUH�IRU�WKH�VSHFLILHG�WLPH� 7KXV��WKHUH�DUH�IRXU�
SDUDPHWHUV�RI VWHDP�VWHULOL]DWLRQ��VWHDP��SUHVVXUH��WHPSHUDWXUH��DQG�WLPH� 7KH�LGHDO�VWHDP�IRU�
VWHULOL]DWLRQ�LV�GU\�VDWXUDWHG�VWHDP�DQG�HQWUDLQHG�ZDWHU��GU\QHVV�IUDFWLRQ� ������������� 3UHVVXUH�VHUYHV�DV�
D�PHDQV WR�REWDLQ�WKH�KLJK�WHPSHUDWXUHV�QHFHVVDU\�WR�TXLFNO\�NLOO�PLFURRUJDQLVPV� 6SHFLILF�WHPSHUDWXUHV�
PXVW�EH�REWDLQHG�WR�HQVXUH WKH�PLFURELFLGDO�DFWLYLW\� 7KH�WZR�FRPPRQ�VWHDP�VWHULOL]LQJ�WHPSHUDWXUHV�DUH�
����& �����)��DQG�����& �����)�� 7KHVH�WHPSHUDWXUHV��DQG�RWKHU�KLJK�WHPSHUDWXUHV����� PXVW�EH�
PDLQWDLQHG�IRU�D�PLQLPDO�WLPH�WR�NLOO�PLFURRUJDQLVPV� 5HFRJQL]HG�PLQLPXP�H[SRVXUH�SHULRGV�IRU�
VWHULOL]DWLRQ�RI�ZUDSSHG�KHDOWKFDUH VXSSOLHV�DUH����PLQXWHV�DW�����& �����)��LQ�D�JUDYLW\�GLVSODFHPHQW�
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VWHULOL]HU�RU���PLQXWHV�DW�����& �����&��LQ�D�SUHYDFXXP�VWHULOL]HU��7DEOH���� $W�FRQVWDQW�WHPSHUDWXUHV��
VWHULOL]DWLRQ�WLPHV�YDU\�GHSHQGLQJ�RQ�WKH�W\SH�RI�LWHP��H�J���PHWDO�YHUVXV�UXEEHU��SODVWLF��LWHPV�ZLWK�
OXPHQV���ZKHWKHU�WKH�LWHP�LV�ZUDSSHG�RU�XQZUDSSHG��DQG�WKH�VWHULOL]HU�W\SH�

7KH�WZR�EDVLF�W\SHV�RI�VWHDP�VWHULOL]HUV��DXWRFODYHV��DUH�WKH�JUDYLW\�GLVSODFHPHQW�DXWRFODYH�DQG�WKH�
KLJK�VSHHG�SUHYDFXXP�VWHULOL]HU� ,Q�WKH�IRUPHU��VWHDP�LV�DGPLWWHG�DW�WKH�WRS�RU�WKH�VLGHV�RI�WKH�VWHULOL]LQJ�
FKDPEHU�DQG��EHFDXVH�WKH�VWHDP�LV�OLJKWHU�WKDQ�DLU��IRUFHV�DLU�RXW�WKH�ERWWRP�RI�WKH�FKDPEHU�WKURXJK�WKH�
GUDLQ�YHQW� 7KH�JUDYLW\�GLVSODFHPHQW�DXWRFODYHV�DUH�SULPDULO\�XVHG�WR�SURFHVV�ODERUDWRU\�PHGLD��ZDWHU��
SKDUPDFHXWLFDO�SURGXFWV��UHJXODWHG�PHGLFDO�ZDVWH��DQG�QRQSRURXV�DUWLFOHV�ZKRVH�VXUIDFHV�KDYH�GLUHFW�
VWHDP�FRQWDFW� )RU�JUDYLW\�GLVSODFHPHQW�VWHULOL]HUV�WKH�SHQHWUDWLRQ�WLPH�LQWR�SRURXV�LWHPV�LV�SURORQJHG�
EHFDXVH�RI�LQFRPSOHWH�DLU�HOLPLQDWLRQ� 7KLV�SRLQW LV�LOOXVWUDWHG�ZLWK�WKH�GHFRQWDPLQDWLRQ�RI����OEV�RI�
PLFURELRORJLFDO�ZDVWH��ZKLFK�UHTXLUHV�DW�OHDVW����PLQXWHV�DW�����& EHFDXVH�WKH�HQWUDSSHG�DLU�UHPDLQLQJ�
LQ�D�ORDG�RI�ZDVWH�JUHDWO\�UHWDUGV�VWHDP�SHUPHDWLRQ�DQG�KHDWLQJ�HIILFLHQF\��������� 7KH�KLJK�VSHHG�
SUHYDFXXP�VWHULOL]HUV�DUH�VLPLODU�WR�WKH�JUDYLW\�GLVSODFHPHQW�VWHULOL]HUV�H[FHSW�WKH\�DUH�ILWWHG�ZLWK�D�
YDFXXP�SXPS��RU�HMHFWRU��WR�HQVXUH�DLU�UHPRYDO�IURP�WKH�VWHULOL]LQJ�FKDPEHU�DQG�ORDG�EHIRUH�WKH�VWHDP�LV�
DGPLWWHG� 7KH�DGYDQWDJH�RI�XVLQJ�D�YDFXXP�SXPS�LV�WKDW�WKHUH�LV�QHDUO\�LQVWDQWDQHRXV�VWHDP�SHQHWUDWLRQ�
HYHQ�LQWR�SRURXV�ORDGV� 7KH�%RZLH�'LFN�WHVW�LV�XVHG�WR�GHWHFW�DLU�OHDNV�DQG�LQDGHTXDWH�DLU�UHPRYDO�DQG�
FRQVLVWV�RI�IROGHG������FRWWRQ�VXUJLFDO�WRZHOV�WKDW�DUH�FOHDQ�DQG�SUHFRQGLWLRQHG��$�FRPPHUFLDOO\�
DYDLODEOH�%RZLH�'LFN�W\SH�WHVW�VKHHW�VKRXOG�EH�SODFHG�LQ�WKH�FHQWHU�RI�WKH�SDFN��7KH�WHVW�SDFN�VKRXOG�EH�
SODFHG�KRUL]RQWDOO\�LQ�WKH�IURQW��ERWWRP�VHFWLRQ�RI�WKH�VWHULOL]HU�UDFN��QHDU�WKH�GRRU�DQG�RYHU�WKH�GUDLQ��LQ�
DQ�RWKHUZLVH�HPSW\�FKDPEHU�DQG�UXQ�DW�����& IRU�����PLQXWHV��������� 7KH WHVW�LV�XVHG�HDFK�GD\�WKH�
YDFXXP�W\SH�VWHDP�VWHULOL]HU�LV�XVHG��EHIRUH�WKH�ILUVW�SURFHVVHG�ORDG� $LU�WKDW�LV�QRW�UHPRYHG�IURP�WKH�
FKDPEHU�ZLOO�LQWHUIHUH�ZLWK�VWHDP�FRQWDFW� 6PDOOHU�GLVSRVDEOH�WHVW�SDFNV��RU�SURFHVV�FKDOOHQJH�GHYLFHV��
KDYH�EHHQ�GHYLVHG�WR�UHSODFH�WKH�VWDFN�RI�IROGHG�VXUJLFDO�WRZHOV�IRU�WHVWLQJ�WKH�HIILFDF\�RI�WKH�YDFXXP�
V\VWHP�LQ�D�SUHYDFXXP�VWHULOL]HU����� 7KHVH�GHYLFHV�DUH�³GHVLJQHG�WR�VLPXODWH�SURGXFW�WR�EH�VWHULOL]HG�DQG�
WR�FRQVWLWXWH�D�GHILQHG�FKDOOHQJH WR�WKH�VWHULOL]DWLRQ�SURFHVV´��������� 7KH\�VKRXOG�EH�UHSUHVHQWDWLYH�RI�WKH�
ORDG�DQG�VLPXODWH�WKH�JUHDWHVW�FKDOOHQJH�WR�WKH�ORDG���� 6WHULOL]HU�YDFXXP�SHUIRUPDQFH�LV�DFFHSWDEOH�LI�WKH�
VKHHW�LQVLGH�WKH�WHVW�SDFN�VKRZV�D�XQLIRUP�FRORU�FKDQJH� (QWUDSSHG�DLU�ZLOO�FDXVH�D�VSRW�WR�DSSHDU�RQ�WKH�
WHVW�VKHHW��GXH�WR�WKH�LQDELOLW\�RI�WKH�VWHDP�WR�UHDFK�WKH�FKHPLFDO�LQGLFDWRU� ,I�WKH�VWHULOL]HU�IDLOV�WKH�%RZLH�
'LFN�WHVW��GR�QRW�XVH�WKH�VWHULOL]HU�XQWLO�LW�LV�LQVSHFWHG�E\�WKH�VWHULOL]HU�PDLQWHQDQFH�SHUVRQQHO�DQG�SDVVHV�
WKH�%RZLH�'LFN�WHVW��������������

$QRWKHU�GHVLJQ�LQ�VWHDP�VWHULOL]DWLRQ�LV�D�VWHDP�IOXVK�SUHVVXUH�SXOVLQJ�SURFHVV��ZKLFK�UHPRYHV�DLU�
UDSLGO\�E\�UHSHDWHGO\�DOWHUQDWLQJ�D�VWHDP�IOXVK�DQG�D�SUHVVXUH�SXOVH�DERYH�DWPRVSKHULF�SUHVVXUH� $LU�LV�
UDSLGO\�UHPRYHG�IURP�WKH�ORDG�DV�ZLWK�WKH�SUHYDFXXP�VWHULOL]HU��EXW�DLU�OHDNV�GR�QRW�DIIHFW�WKLV�SURFHVV�
EHFDXVH�WKH�VWHDP�LQ�WKH�VWHULOL]LQJ�FKDPEHU�LV�DOZD\V�DERYH�DWPRVSKHULF�SUHVVXUH� 7\SLFDO�VWHULOL]DWLRQ�
WHPSHUDWXUHV�DQG�WLPHV�DUH�����& WR�����& ZLWK���WR���PLQXWHV�H[SRVXUH�WLPH�IRU�SRURXV�ORDGV�DQG�
LQVWUXPHQWV���������

/LNH�RWKHU�VWHULOL]DWLRQ�V\VWHPV��WKH�VWHDP�F\FOH�LV�PRQLWRUHG�E\�PHFKDQLFDO��FKHPLFDO��DQG�ELRORJLFDO�
PRQLWRUV� 6WHDP�VWHULOL]HUV�XVXDOO\�DUH�PRQLWRUHG�XVLQJ�D�SULQWRXW��RU�JUDSKLFDOO\��E\�PHDVXULQJ�
WHPSHUDWXUH��WKH�WLPH�DW�WKH�WHPSHUDWXUH��DQG�SUHVVXUH� 7\SLFDOO\��FKHPLFDO�LQGLFDWRUV�DUH�DIIL[HG�WR�WKH�
RXWVLGH�DQG�LQFRUSRUDWHG�LQWR�WKH�SDFN�WR�PRQLWRU�WKH�WHPSHUDWXUH�RU�WLPH�DQG�WHPSHUDWXUH� 7KH�
HIIHFWLYHQHVV�RI�VWHDP�VWHULOL]DWLRQ�LV�PRQLWRUHG�ZLWK�D�ELRORJLFDO�LQGLFDWRU�FRQWDLQLQJ�VSRUHV�RI�
*HREDFLOOXV�VWHDURWKHUPRSKLOXV��IRUPHUO\�%DFLOOXV�VWHDURWKHUPRSKLOXV�� 3RVLWLYH�VSRUH�WHVW�UHVXOWV�DUH�D�
UHODWLYHO\�UDUH�HYHQW���� DQG�FDQ�EH�DWWULEXWHG�WR�RSHUDWRU�HUURU��LQDGHTXDWH�VWHDP�GHOLYHU\���� RU�
HTXLSPHQW�PDOIXQFWLRQ��

3RUWDEOH��WDEOH�WRS��VWHDP�VWHULOL]HUV�DUH�XVHG�LQ�RXWSDWLHQW��GHQWDO��DQG�UXUDO�FOLQLFV���� 7KHVH�
VWHULOL]HUV�DUH�GHVLJQHG�IRU�VPDOO�LQVWUXPHQWV��VXFK�DV�K\SRGHUPLF�V\ULQJHV�DQG�QHHGOHV�DQG�GHQWDO�
LQVWUXPHQWV� 7KH�DELOLW\�RI�WKH�VWHULOL]HU�WR�UHDFK�SK\VLFDO�SDUDPHWHUV�QHFHVVDU\�WR�DFKLHYH�VWHULOL]DWLRQ�
VKRXOG�EH�PRQLWRUHG�E\�PHFKDQLFDO��FKHPLFDO��DQG�ELRORJLFDO�LQGLFDWRUV�
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DUH NHSW�WRJHWKHU��VR�WKDW�UHDVVHPEO\�FDQ�EH�DFFRPSOLVKHG�HIILFLHQWO\����

,QYHVWLJDWRUV�KDYH�GHVFULEHG�WKH�GHJUHH�RI�FOHDQOLQHVV�E\�YLVXDO�DQG�PLFURVFRSLF�H[DPLQDWLRQ� 2QH�
VWXG\�IRXQG�����RI�WKH�LQVWUXPHQWV�WR�EH�FOHDQ�YLVXDOO\�EXW��ZKHQ�H[DPLQHG�PLFURVFRSLFDOO\������RI�WKH�
LQVWUXPHQWV�KDG�UHVLGXDO�GHEULV� 6LWHV�WKDW�FRQWDLQHG�UHVLGXDO�GHEULV�LQFOXGHG�MXQFWLRQV�EHWZHHQ�
LQVXODWLQJ�VKHDWKV�DQG�DFWLYDWLQJ�PHFKDQLVPV�RI�ODSDURVFRSLF�LQVWUXPHQWV�DQG�DUWLFXODWLRQV�DQG�JURRYHV�
RI�IRUFHSV� 0RUH�UHVHDUFK�LV�QHHGHG�WR�XQGHUVWDQG�WKH�FOLQLFDO�VLJQLILFDQFH�RI�WKHVH�ILQGLQJV���� DQG�KRZ�
WR�HQVXUH�SURSHU�FOHDQLQJ�

3HUVRQQHO�ZRUNLQJ�LQ�WKH�GHFRQWDPLQDWLRQ�DUHD�VKRXOG�ZHDU�KRXVHKROG�FOHDQLQJ�W\SH�UXEEHU�RU�
SODVWLF�JORYHV�ZKHQ�KDQGOLQJ�RU�FOHDQLQJ�FRQWDPLQDWHG�LQVWUXPHQWV�DQG�GHYLFHV� )DFH�PDVNV��H\H�
SURWHFWLRQ�VXFK�DV�JRJJOHV�RU�IXOO�OHQJWK�IDFHVKLHOGV��DQG�DSSURSULDWH�JRZQV�VKRXOG�EH�ZRUQ�ZKHQ�
H[SRVXUH�WR�EORRG�DQG�FRQWDPLQDWHG�IOXLGV�PD\�RFFXU��H�J���ZKHQ�PDQXDOO\�FOHDQLQJ�FRQWDPLQDWHG�
GHYLFHV����� &RQWDPLQDWHG�LQVWUXPHQWV�DUH�D�VRXUFH�RI�PLFURRUJDQLVPV�WKDW�FRXOG�LQRFXODWH�SHUVRQQHO�
WKURXJK�QRQLQWDFW�VNLQ�RQ�WKH�KDQGV�RU�WKURXJK�FRQWDFW�ZLWK�WKH�PXFRXV�PHPEUDQHV�RI�H\HV��QRVH��RU�
PRXWK�������������� 5HXVDEOH�VKDUSV�WKDW�KDYH�EHHQ�LQ�FRQWDFW�ZLWK�EORRG�SUHVHQW�D�VSHFLDO�KD]DUG�
(PSOR\HHV�PXVW�QRW�UHDFK�ZLWK�WKHLU�JORYHG�KDQGV�LQWR�WUD\V�RU�FRQWDLQHUV�WKDW�KROG�WKHVH�VKDUSV�WR�
UHWULHYH�WKHP���� 5DWKHU��HPSOR\HHV�VKRXOG�XVH�HQJLQHHULQJ�FRQWUROV��H�J���IRUFHSV��WR�UHWULHYH�WKHVH�
GHYLFHV��

3DFNDJLQJ� 2QFH�LWHPV�DUH�FOHDQHG��GULHG��DQG�LQVSHFWHG��WKRVH�UHTXLULQJ�VWHULOL]DWLRQ�PXVW�EH�
ZUDSSHG�RU�SODFHG�LQ�ULJLG�FRQWDLQHUV�DQG�VKRXOG�EH�DUUDQJHG�LQ�LQVWUXPHQW�WUD\V�EDVNHWV�DFFRUGLQJ�WR�WKH�
JXLGHOLQHV�SURYLGHG�E\�WKH�$$0,�DQG�RWKHU�SURIHVVLRQDO�RUJDQL]DWLRQV���������������������������� 7KHVH�
JXLGHOLQHV�VWDWH�WKDW�KLQJHG�LQVWUXPHQWV�VKRXOG�EH�RSHQHG��LWHPV�ZLWK�UHPRYDEOH SDUWV�VKRXOG�EH�
GLVDVVHPEOHG�XQOHVV�WKH�GHYLFH�PDQXIDFWXUHU�RU�UHVHDUFKHUV�SURYLGH�VSHFLILF�LQVWUXFWLRQV�RU�WHVW�GDWD�WR�
WKH�FRQWUDU\���� FRPSOH[�LQVWUXPHQWV�VKRXOG�EH�SUHSDUHG�DQG�VWHULOL]HG�DFFRUGLQJ�WR�GHYLFH�
PDQXIDFWXUHU¶V�LQVWUXFWLRQV�DQG�WHVW�GDWD��GHYLFHV�ZLWK�FRQFDYH�VXUIDFHV�VKRXOG�EH�SRVLWLRQHG�WR�IDFLOLWDWH�
GUDLQDJH�RI�ZDWHU��KHDY\�LWHPV�VKRXOG�EH�SRVLWLRQHG�QRW�WR�GDPDJH�GHOLFDWH�LWHPV��DQG�WKH�ZHLJKW�RI�WKH�
LQVWUXPHQW�VHW�VKRXOG�EH�EDVHG�RQ�WKH�GHVLJQ�DQG�GHQVLW\�RI�WKH�LQVWUXPHQWV�DQG�WKH�GLVWULEXWLRQ�RI�PHWDO�
PDVV��������� :KLOH�WKHUH�LV�QR�ORQJHU�D�VSHFLILHG�VWHULOL]DWLRQ�ZHLJKW�OLPLW�IRU�VXUJLFDO�VHWV��KHDY\�PHWDO�
PDVV�LV�D�FDXVH�RI�ZHW�SDFNV��L�H���PRLVWXUH�LQVLGH�WKH�FDVH�DQG�WUD\�DIWHU�FRPSOHWLRQ�RI�WKH�VWHULOL]DWLRQ�
F\FOH����� 2WKHU�SDUDPHWHUV�WKDW�PD\�LQIOXHQFH�GU\LQJ�DUH�WKH�GHQVLW\�RI�WKH�ZUDSV�DQG�WKH�GHVLJQ�RI�WKH�
VHW����

7KHUH�DUH�VHYHUDO�FKRLFHV�LQ�PHWKRGV�WR�PDLQWDLQ�VWHULOLW\�RI�VXUJLFDO�LQVWUXPHQWV��LQFOXGLQJ�ULJLG�
FRQWDLQHUV��SHHO�RSHQ�SRXFKHV��H�J���VHOI�VHDOHG�RU�KHDW�VHDOHG�SODVWLF�DQG�SDSHU�SRXFKHV���UROO�VWRFN�RU�
UHHOV��L�H���SDSHU�SODVWLF�FRPELQDWLRQV�RI�WXELQJ�GHVLJQHG�WR�DOORZ�WKH�XVHU�WR�FXW�DQG�VHDO�WKH�HQGV�WR�
IRUP�D�SRXFK����� DQG�VWHULOL]DWLRQ�ZUDSV��ZRYHQ�DQG�QRQZRYHQ�� +HDOWKFDUH IDFLOLWLHV�PD\�XVH�DOO�RI�WKHVH�
SDFNDJLQJ�RSWLRQV� 7KH�SDFNDJLQJ�PDWHULDO�PXVW�DOORZ�SHQHWUDWLRQ�RI�WKH�VWHULODQW��SURYLGH�SURWHFWLRQ�
DJDLQVW�FRQWDFW�FRQWDPLQDWLRQ�GXULQJ�KDQGOLQJ��SURYLGH�DQ�HIIHFWLYH�EDUULHU�WR�PLFURELDO�SHQHWUDWLRQ��DQG�
PDLQWDLQ�WKH�VWHULOLW\�RI�WKH�SURFHVVHG�LWHP�DIWHU�VWHULOL]DWLRQ ���� $Q�LGHDO�VWHULOL]DWLRQ�ZUDS�ZRXOG�
VXFFHVVIXOO\�DGGUHVV�EDUULHU�HIIHFWLYHQHVV��SHQHWUDELOLW\��L�H���DOORZV�VWHULODQW�WR�SHQHWUDWH���DHUDWLRQ��H�J���
DOORZV�(72�WR�GLVVLSDWH���HDVH�RI�XVH��GUDSHDELOLW\��IOH[LELOLW\��SXQFWXUH�UHVLVWDQFH��WHDU�VWUHQJWK��WR[LFLW\��
RGRU��ZDVWH�GLVSRVDO��OLQWLQJ��FRVW��DQG�WUDQVSDUHQF\���� 8QDFFHSWDEOH�SDFNDJLQJ�IRU XVH�ZLWK (72��H�J���
IRLO��SRO\YLQ\OFKORULGH��DQG�SRO\YLQ\OLGHQH�FKORULQH�>NLWFKHQ�W\SH�WUDQVSDUHQW ZUDS@����� RU�K\GURJHQ�
SHUR[LGH�JDV�SODVPD��H�J���OLQHQV�DQG�SDSHU��VKRXOG�QRW EH�XVHG�WR�ZUDS�PHGLFDO�LWHPV�

,Q�FHQWUDO�SURFHVVLQJ��GRXEOH�ZUDSSLQJ�FDQ�EH�GRQH�VHTXHQWLDOO\�RU�QRQVHTXHQWLDOO\��L�H���
VLPXOWDQHRXV�ZUDSSLQJ�� :UDSSLQJ�VKRXOG�EH�GRQH�LQ�VXFK�D�PDQQHU�WR�DYRLG�WHQWLQJ�DQG�JDSSLQJ� 7KH�
VHTXHQWLDO�ZUDS�XVHV�WZR�VKHHWV�RI�WKH�VWDQGDUG�VWHULOL]DWLRQ�ZUDS��RQH�ZUDSSHG�DIWHU�WKH�RWKHU� 7KLV�
SURFHGXUH�FUHDWHV�D�SDFNDJH�ZLWKLQ�D�SDFNDJH� 7KH�QRQVHTXHQWLDO�SURFHVV�XVHV�WZR�VKHHWV�ZUDSSHG�DW�
WKH�VDPH�WLPH�VR�WKDW�WKH�ZUDSSLQJ�QHHGV�WR�EH�SHUIRUPHG�RQO\�RQFH� 7KLV�ODWWHU�PHWKRG�SURYLGHV�
PXOWLSOH�OD\HUV�RI�SURWHFWLRQ�RI�VXUJLFDO�LQVWUXPHQWV�IURP�FRQWDPLQDWLRQ�DQG�VDYHV�WLPH�VLQFH�ZUDSSLQJ�LV�
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GRQH�RQO\�RQFH� 0XOWLSOH�OD\HUV�DUH�VWLOO�FRPPRQ�SUDFWLFH�GXH�WR�WKH�ULJRUV�RI�KDQGOLQJ�ZLWKLQ�WKH�IDFLOLW\�
HYHQ�WKRXJK�WKH�EDUULHU�HIILFDF\�RI�D�VLQJOH�VKHHW�RI�ZUDS�KDV�LPSURYHG�RYHU�WKH�\HDUV���� :ULWWHQ�DQG�
LOOXVWUDWHG�SURFHGXUHV�IRU�SUHSDUDWLRQ�RI�LWHPV�WR�EH�SDFNDJHG�VKRXOG�EH�UHDGLO\�DYDLODEOH�DQG�XVHG�E\�
SHUVRQQHO�ZKHQ�SDFNDJLQJ�SURFHGXUHV�DUH�SHUIRUPHG����

/RDGLQJ� $OO�LWHPV�WR�EH�VWHULOL]HG�VKRXOG�EH�DUUDQJHG�VR�DOO�VXUIDFHV�ZLOO�EH�GLUHFWO\�H[SRVHG�WR�WKH�
VWHULOL]LQJ�DJHQW� 7KXV��ORDGLQJ�SURFHGXUHV�PXVW�DOORZ�IRU�IUHH�FLUFXODWLRQ�RI�VWHDP��RU�DQRWKHU�VWHULODQW��
DURXQG�HDFK�LWHP� +LVWRULFDOO\��LW�ZDV�UHFRPPHQGHG�WKDW�PXVOLQ�IDEULF�SDFNV�VKRXOG�QRW�H[FHHG�WKH�
PD[LPDO�GLPHQVLRQV��ZHLJKW��DQG�GHQVLW\�RI��� LQFKHV�ZLGH î �� LQFKHV�KLJK�î ���LQFKHV ORQJ�����OEV�
DQG�����OEV�SHU�FXELF�IRRW��UHVSHFWLYHO\� 'XH�WR�WKH�YDULHW\�RI�WH[WLOHV DQG�PHWDO�SODVWLF�FRQWDLQHUV�RQ�WKH�
PDUNHW��WKH�WH[WLOH�DQG�PHWDO�SODVWLF�FRQWDLQHU�PDQXIDFWXUHU�DQG�WKH�VWHULOL]HU�PDQXIDFWXUHUV�VKRXOG�EH�
FRQVXOWHG�IRU�LQVWUXFWLRQV�RQ�SDFN�SUHSDUDWLRQ�DQG�GHQVLW\�SDUDPHWHUV����

7KHUH�DUH�VHYHUDO�LPSRUWDQW�EDVLF�SULQFLSOHV�IRU�ORDGLQJ�D�VWHULOL]HU��DOORZ�IRU�SURSHU�VWHULODQW�
FLUFXODWLRQ��SHUIRUDWHG�WUD\V�VKRXOG�EH�SODFHG�VR�WKH�WUD\�LV�SDUDOOHO�WR�WKH�VKHOI��QRQSHUIRUDWHG�FRQWDLQHUV�
VKRXOG�EH�SODFHG�RQ�WKHLU�HGJH��H�J���EDVLQV���VPDOO�LWHPV�VKRXOG�EH�ORRVHO\�SODFHG�LQ�ZLUH�EDVNHWV��DQG�
SHHO�SDFNV�VKRXOG�EH�SODFHG�RQ�HGJH�LQ�SHUIRUDWHG�RU�PHVK�ERWWRP�UDFNV�RU�EDVNHWV��������������

6WRUDJH� 6WXGLHV�LQ�WKH�HDUO\�����V�VXJJHVWHG�WKDW�ZUDSSHG�VXUJLFDO�WUD\V�UHPDLQHG�VWHULOH�IRU�
YDU\LQJ�SHULRGV�GHSHQGLQJ�RQ�WKH�W\SH�RI�PDWHULDO�XVHG�WR�ZUDS�WKH�WUD\V� 6DIH�VWRUDJH�WLPHV�IRU�VWHULOH�
SDFNV�YDU\�ZLWK�WKH�SRURVLW\�RI�WKH�ZUDSSHU�DQG�VWRUDJH FRQGLWLRQV��H�J���RSHQ�YHUVXV�FORVHG�FDELQHWV��
+HDW�VHDOHG��SODVWLF�SHHO�GRZQ�SRXFKHV�DQG�ZUDSSHG�SDFNV�VHDOHG�LQ���PLO���������LQFK��SRO\HWK\OHQH�
RYHUZUDS�KDYH�EHHQ�UHSRUWHG�WR�EH�VWHULOH�IRU�DV�ORQJ�DV���PRQWKV�DIWHU�VWHULOL]DWLRQ� 7KH���PLO�
SRO\HWK\OHQH�LV�DSSOLHG�DIWHU�VWHULOL]DWLRQ�WR�H[WHQG�WKH�VKHOI�OLIH�IRU�LQIUHTXHQWO\�XVHG�LWHPV���� 6XSSOLHV�
ZUDSSHG�LQ�GRXEOH�WKLFNQHVV�PXVOLQ�FRPSULVLQJ�IRXU�OD\HUV��RU�HTXLYDOHQW��UHPDLQ�VWHULOH�IRU�DW�OHDVW����
GD\V� $Q\�LWHP�WKDW�KDV�EHHQ�VWHULOL]HG�VKRXOG�QRW�EH�XVHG�DIWHU�WKH�H[SLUDWLRQ�GDWH�KDV�EHHQ�H[FHHGHG�
RU�LI�WKH�VWHULOL]HG�SDFNDJH�LV�ZHW��WRUQ��RU�SXQFWXUHG�

$OWKRXJK�VRPH�KRVSLWDOV�FRQWLQXH�WR�GDWH�HYHU\�VWHULOL]HG�SURGXFW�DQG�XVH�WKH�WLPH�UHODWHG�VKHOI�OLIH�
SUDFWLFH��PDQ\�KRVSLWDOV�KDYH�VZLWFKHG�WR�DQ�HYHQW�UHODWHG�VKHOI�OLIH�SUDFWLFH� 7KLV�ODWWHU�SUDFWLFH�
UHFRJQL]HV�WKDW�WKH�SURGXFW�VKRXOG�UHPDLQ�VWHULOH�XQWLO�VRPH�HYHQW�FDXVHV�WKH�LWHP�WR�EHFRPH�
FRQWDPLQDWHG��H�J���WHDU�LQ�SDFNDJLQJ��SDFNDJLQJ�EHFRPHV�ZHW��VHDO�LV�EURNHQ����� (YHQW�UHODWHG�IDFWRUV�
WKDW�FRQWULEXWH�WR�WKH�FRQWDPLQDWLRQ�RI�D�SURGXFW�LQFOXGH�ELREXUGHQ��L�H���WKH�DPRXQW�RI�FRQWDPLQDWLRQ�LQ�
WKH�HQYLURQPHQW���DLU�PRYHPHQW��WUDIILF��ORFDWLRQ��KXPLGLW\��LQVHFWV��YHUPLQ��IORRGLQJ��VWRUDJH�DUHD�VSDFH��
RSHQ�FORVHG�VKHOYLQJ��WHPSHUDWXUH��DQG�WKH�SURSHUWLHV�RI�WKH�ZUDS�PDWHULDO��������� 7KHUH�DUH�GDWD�WKDW�
VXSSRUW�WKH�HYHQW�UHODWHG�VKHOI�OLIH�SUDFWLFH�������� 2QH�VWXG\ H[DPLQHG�WKH�HIIHFW�RI�WLPH�RQ�WKH�VWHULOH�
LQWHJULW\�RI�SDSHU�HQYHORSHV��SHHO�SRXFKHV��DQG�Q\ORQ�VOHHYHV� 7KH�PRVW�LPSRUWDQW�ILQGLQJ�ZDV�WKH�
DEVHQFH�RI�D�WUHQG�WRZDUG�DQ�LQFUHDVHG�UDWH�RI�FRQWDPLQDWLRQ�RYHU�WLPH�IRU�DQ\�SDFN�ZKHQ�SODFHG�LQ�
FRYHUHG�VWRUDJH���� $QRWKHU HYDOXDWHG�WKH�HIIHFWLYHQHVV�RI�HYHQW�UHODWHG�RXWGDWLQJ�E\�PLFURELRORJLFDOO\�
WHVWLQJ�VWHULOL]HG�LWHPV��'XULQJ�WKH���\HDU�VWXG\�SHULRG��DOO�RI�WKH�LWHPV�WHVWHG�ZHUH�VWHULOH���� 7KXV��
FRQWDPLQDWLRQ�RI�D�VWHULOH�LWHP�LV�HYHQW�UHODWHG�DQG�WKH�SUREDELOLW\�RI�FRQWDPLQDWLRQ�LQFUHDVHV�ZLWK�
LQFUHDVHG�KDQGOLQJ����

)ROORZLQJ�WKH�VWHULOL]DWLRQ�SURFHVV��PHGLFDO�DQG�VXUJLFDO�GHYLFHV�PXVW�EH�KDQGOHG�XVLQJ�DVHSWLF�
WHFKQLTXH�LQ�RUGHU�WR�SUHYHQW�FRQWDPLQDWLRQ� 6WHULOH�VXSSOLHV�VKRXOG�EH�VWRUHG�IDU�HQRXJK�IURP�WKH�IORRU����
WR����LQFKHV���WKH�FHLOLQJ����LQFKHV�XQOHVV�QHDU�D�VSULQNOHU�KHDG >���LQFKHV�IURP�VSULQNOHU�KHDG@���DQG�WKH�
RXWVLGH�ZDOOV����LQFKHV��WR�DOORZ�IRU�DGHTXDWH�DLU�FLUFXODWLRQ��HDVH�RI�FOHDQLQJ��DQG�FRPSOLDQFH�ZLWK�ORFDO�
ILUH�FRGHV��H�J���VXSSOLHV�PXVW�EH�DW�OHDVW����LQFKHV�IURP�VSULQNOHU�KHDGV�� 0HGLFDO�DQG�VXUJLFDO�VXSSOLHV�
VKRXOG�QRW�EH�VWRUHG�XQGHU�VLQNV�RU�LQ�RWKHU�ORFDWLRQV�ZKHUH�WKH\�FDQ�EHFRPH�ZHW� 6WHULOH�LWHPV�WKDW�
EHFRPH�ZHW�DUH�FRQVLGHUHG�FRQWDPLQDWHG�EHFDXVH�PRLVWXUH�EULQJV�ZLWK�LW�PLFURRUJDQLVPV�IURP�WKH�DLU�
DQG�VXUIDFHV� &ORVHG�RU�FRYHUHG�FDELQHWV�DUH�LGHDO�EXW�RSHQ�VKHOYLQJ�PD\�EH�XVHG�IRU�VWRUDJH� $Q\�
SDFNDJH�WKDW�KDV�IDOOHQ�RU�EHHQ�GURSSHG�RQ�WKH�IORRU�PXVW�EH�LQVSHFWHG�IRU�GDPDJH�WR�WKH�SDFNDJLQJ�DQG�
FRQWHQWV��LI�WKH�LWHPV�DUH�EUHDNDEOH�� ,I�WKH�SDFNDJH�LV�KHDW�VHDOHG�LQ�LPSHUYLRXV�SODVWLF�DQG�WKH�VHDO�LV�
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Performance Criteria Trainer Initials 
Cleaning 

1. Performs hand hygiene  
2. Applies appropriate PPE 
x Puncture resistant, heavy-duty gloves 
x Face shield 
x Eye protection 
x Gown or equivalent 

 

3. Removes debris (organic or inorganic) from instruments and devices 
x Wet cloth at point of use 
x Immerse in approved enzymatic solution 

 

4. Discard pre-cleaning solution after use  
Disinfection 

5. Perform hand hygiene  
6. Applies appropriate PPE 
x Puncture resistant, heavy-duty gloves 
x Face shield 
x Eye protection 
x Gown or equivalent 

 

7. Rinse instruments  under cold running water  
8. Drain basket or utilize mechanical device to lift out instruments and devices  
9. Places instruments and devices in container LFMC approved detergent 
x Leaves hinged instrument in open position 
x Disassembles instruments with removable parts 
x Labels basin with product name and date mixed (secondary label per EHS 

hazardous communication policy) 
x Soaks instruments per manufacturer guidelines 

 

10. Scrubs all surfaces with scrub brush, pipe cleaners or other cleaning tools (pay 
special attention to serrated edges, box locks and other hard to reach areas) 

x Scrub while submerged in liquid detergent  to prevent aerosolization of BBP 
x Replace brushes and cleaning tools weekly or as needed 
x DO NOT use metal brushes 
x Discards detergent after use 

 

11. Rinses instruments thoroughly in cool tap water 
x Allows to air dry completely (towels, etc. will leave lint) 
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Inspection 
12. Checks instruments for the following prior to packaging 
x Hinged instruments for ease of opening and alignment of jaws and teeth 
x Sharp or semi-sharp instruments for sharpness 
x Cracks, chips, sharp edges or worn spots 
x Malleable instruments for dents and bends 

 

13. Removes from service ANY instrument with any defect and turns in to 
appropriate department for repair 

 

Peel Pack/Pouch 
14. Selects appropriate size package  
15. Places steam indicator in package ensuring it is visible from the outside of the 

pack/pouch 
 

16. Ensure all instruments are in the open position or disassembled to their 
smallest parts 

 

17. Protects sharp points with gauze or tip protectors  
18. Ensures open end of package is sealed evenly without wrinkles and excessive 

air (air acts as a barrier to heat and steam) 
 

19. Labels package using waterproof pen 
x Date of sterilization 
x Load # 
x Initials of person preparing package 

 

Autoclave 
20. Ensures weekly biological monitor result is on file and logged  
21. Describes procedure for biological monitoring referring to package directions  
22. Describes procedure for positive result  
23. Completes autoclave log each time autoclave is operated, monitored or 

maintenance is performed 
 

24. Follows manufacturer directions for loading and operation of autoclave  
25. Ensures packs are loaded in a manner that allows for free steam and air 

circulation 
 

26. Places all pouches in the same direction  
27. Sets autoclave controls for appropriate type of packaging  
28. E�s�Z�ƵƐĞ�ƚŚĞ�͞ƵŶǁƌĂƉƉĞĚ͟�Žƌ�͞ĨůĂƐŚ͟�ĐǇĐůĞƐ  
29. Articulates reasons for instrument recall/reserialization  
30. Makes appropriate notation on log 
x Failed biological monitor 
x Visible condensation 

o Repackages and re-sterilizes single package if only one 
o Repackages and re-sterilizes entire load of more than 1 package 

affected 
x Steam indicators have not changed to appropriate color 
x Package integrity concerns, compromised storage and handling conditions 

 

31. Verifies knowledge and performance of routine maintenance per 
manufacturer recommendations. 

 

32. Has appropriate autoclave cleaner and maintenance supplies  
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Clinical Practice Validation 
 

Topic 
Sterilization and Disinfection Orientation 

 
Learning Activity / Assessment Trainer Initials 

Test: Guidelines for Disinfection and Sterilization in 
Healthcare Facilities, 2008 

 

 
I am confident I can apply these competencies to my job.  I understand that it is my responsibility to seek 

guidance or clarify any questions or issues when performing these skills. 
 
Employee Printed Name: 
 
Employee Signature: 
 
Date: 

This employee has been evaluated and validated to perform the tasks outlined in this competency. 
 
Trainer Printed Name: 
 
Trainer Signature: 

Date: 

 


