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PUMP_FORCE PLOT OF PP + SBC BASED TPE
PUMP SPEED: 0.1 ml/hr

STICKTION PROFILE

o B L. L B

0 1000 2000 3000 4000
TIME (sec) -

FIG.9
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TPE STOPPER IN DESIGN-5,
10ml SYRINGE, UNLUBED | \snppopaNOL HAND | SHEEP BLOOD HAND
SYRINGE, NO NEEDLE e
ATTACHED |
TPE—1 GOOD CONTROL AT | GOOD CONTROL AT
DROPLET LEVEL DROPLET LEVEL
TPE—2 GOOD CONTROL AT | GOOD CONTROL AT
DROPLET LEVEL DROPLET LEVEL
TPE—4 BAD CONTROL WITH | BAD CONTROL WITH
SPURTING SPURTING
TPE=5 BAD CONTROL WITH | BAD CONTROL WITH
SPURTING SPURTING
CONTACT PRESSURE | NORMALIZED CONTACT
1OmlNgmNGE. pRE%%Il[J)RE USING FINTE | PRESSURE USING FINITE
STERLE (bs) | ELEMENT ANALYSIS | ELEMENT ANALYSIS
(psi) (psi)
STOPPER 0 104 1
DESIGN-1,
comventiona L 67 139 1.34
RUBBER-2 133 38 0.37
STOPPER 0 206 1
DESIGN-3, 67 383 1.86
T 133 435 2,11

FIG.15
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TPE STOPPER

CANDIDATE | DESCRIPTION
OLEFIN BLOCK COPOLYMER BASED WITH SMALL AMOUNT OF
TPE-1-S0.6 |  POLYPROPYLENE AS COLORANT CARRIER. CONTAINS 0.6%
OF ERUCAMIDE SLIP AGENT
TPE—2-50
TPE=2-50.1 POLYETHYLENE BLENDED WITH STYRENIC BLOCK
e %02 ICOPOLYMER BASED WITH SMALL AMOUNT OF POLYPROPYLENE

TPE-2-S0.3

AS COLORANT CARRIER. CONTAINS DIFFERENT LEVEL OF
ERUCAMIDE SLIP AGENT (0%, 0.1%, 0.2%, 0.3%, AND 0.6%)

TPE~2-S0.6

TPE-3

POLYETHYLENE BLENDED WITH STYRENIC .BLOCK COPOLYMER
BASED WITH SMALL AMOUNT OF POLYPROPYLENE AS
COLORANT CARRIER AND HAVING A SECOND COMPOSITION

TPE—4

POLYPROPYLENE BLENDED WITH STYRENIC BLOCK COPOLYMER
BASED AND OF LOWER VISCOSITY THAN TPE—1 AND TPE-2

POLYETHYLENE BLENDED WITH STYRENIC BLOCK COPOLYMER

TPE=3 BASED |
PE—g | POLYETHYLENE BLENDED WITH STYRENIC BLOCK COPOLYMER
BASED HAVING A SECOND COMPOSITION
TPE—7 OLEFIN BLOCK COPOLYMER FROM DOW (GRADE: 9807)
TPE—8 OLEFIN BLOCK COPOLYMER FROM DOW (GRADE: 9507)
TPE-9 OLEFIN BLOCK COPOLYMER FROM DOW (GRADE: 9817)
PE—10 | POLYETHYLENE BLENDED WITH EPDM TPV PRODUCED WITH
POLYPROPYLENE AS CONTINUOUS PHASE
POLYETHYLENE BLENDED WITH EPDM TPV PRODUCED
TPE-11 | WITH POLYPROPYLENE AS CONTINUOUS PHASE AND HAVING
A SECOND COMPOSITION
"POLYETHYLENE BLENDED WITH EPDM TPV PRODUCED
TPE-12 | WITH POLYPROPYLENE AS CONTINUOUS PHASE AND HAVING
A THIRD COMPOSITION
TPE_13 | POLYPROPYLENE AND POLYETHYLENE BLENDED WITH STYRENIC
BLOCK COPOLYMER
T1PE—14 | POLYPROPYLENE BLENDED WITH STYRENIC BLOCK GOPOLYMER
BASED HAVING A SECOND COMPOSITION |
PE_15 |POLYPROPYLENE BLENDED WITH STYRENIC BLOCK COPOLYMER

BASED HAVING A THIRD COMPOSITION

FIG.16
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TP arorreR | PP C(%TENT STICK-SLIP  PERFORMANCE (PASS/FAIL)
TPE-1 <1 PASS (0/5 SYRINGE EXHIBIT STICK-SLIP)
TPE—2-S0 PASS (0/5 SYRINGE EXHIBIT STICK-SLIP)
TPE-2~S0.1 PASS (0/5 SYRINGE EXHIBIT STICK-SLIP)
TPE-2-50.2 <1 PASS (0/5 SYRINGE EXHIBIT STICK-SLIP)
PE-2-503| PASS (0/5 SYRINGE EXHIBIT STICK-SLIP)
TPE-2-50.6 PASS (0/5 SYRINGE EXHIBIT STICK—SLIP)
TPE-3 <1 PASS (0/5 SYRINGE EXHIBIT STICK—SLIP)
TPE—4 20 FAIL (5/5 SYRINGES EXHIBIT STICK-SLIP)
TPE-5 <1 PASS
TPE-6 <1 FAIL (5/5 SYRINGES EXHIBIT STICK-SLIP)
TPE-7 N/A PASS (0/5 SYRINGE EXHIBIT STICK—SLIP)
TPE-8 N/A PASS (0/5 SYRINGE EXHIBIT STICK—SLIP)
TPE-9 N/A PASS (0/5 SYRINGE EXHIBIT STICK—SLIP)
TPE-10 1.03 FALL (1/5 SYRINGE EXHIBIT STICK—SLIP)
TPE—11 1.14 FALL (2/5 SYRINGES EXHIBIT STICK-SLIP)
TPE~12 1.19 FAIL (2/5 SYRINGES EXHIBIT STICK—SLIP)
TPE-13 1.90 FAIL (3/5 SYRINGES EXHIBIT STICK-SLIP)
TPE—14 5.66 FAIL (3/3 SYRINGES EXHIBIT STICK~SLIP)
TPE-15 7.91 FAIL (5/5 SYRINGES EXHIBIT STICK—SLIP)

FIG.17
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