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Appendix A — Bilateral Patient

The lubricity tests results shown in this section of the report are for a 54-year-

old patient that had undergone a bilateral hip replacement.

Sample 145 Left Side
Test done at 50Hz and 1mm stoke
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Figure A.1 — The lubricity test results for the left side of the bilateral patient. The loads at failures
found were 650N, 550N and 750N for 38°C, 50°C and 60°C respectively.

Sample 145 Right Side
Test done at 50Hz and 1mm stoke
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Figure A.2 — The lubricity test results for the right side of the bilateral patient. The loads at failures
found were 1200N, 800N and 850N for 38°C, 50°C and 60°C respectively.
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Appendix B — Poloxamer 188

BASF South Africa (Pty.) Ltd. m

Heed Office: .00 Box 2801, Haliwey House 1685, Telsphone: (011) 254-2400 Fax: (017) 254-2431 BRANCHES:
852 Sixtoonth Anad, Midrand, Cape Toun
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BASF

acoprding Lo 9L/155/EES
Page 1 of 3
BASF Safety data sheet ME DD3IBT {GJSH)
Date / revised: 23.03.200L version 3 01
Produsct: LUTROL* F &8
‘Brint dake: ZE.DI.Z00Z]
1. Subatancefprepacratlon and company name
LUTROL® F 6B
COmgaLy -
BASF AMriengescllschaft
Nmternehmenabersich Feinchemie
§10%é Ludwigshafen
Telephone) 0G621-60-4B077
Telefax number: 06ZI-60-BEDT434
Emsrgency loformation.
BASF works fire brigade BASF lLudwigshalen
Telephane: BEX1-60-43333
Telefax numbes: 0621-60-92664
2. Compomition/infaormation on ingrediente
Chemical gatures
Block copolymer, basod on: polycxyethylensa, pal yoXypropy lans
CAH-Mo. ¥003-11-8 EINECE-Nz. | Polymer; starbing
marteriala liaced in: ETHECS |
IMCI-name: Poloxamer LEBB
3. Poasible hazards
advice on critical =mazards to man and the eovironmenk: oone
4, Pirat aid measuras
No apeclal measurses necedsary
£, Pire Eighting meapures
Sultable extinguishing media: water, dry extinguishing =edia, Loam,
carbor dioxide 10021
Epeclal protective eguipment: In case of fire, wear a self contained
hreathing apparatus
Further intormaticn: Dispase of fire debras and contaminated
mxbingulsnlng water in ascasdance with lecal regulationa.
6. Accidental release measures
ppreonal nracautiora: Wo ppecial measures necegsary.
Methods [or cleaning up: Swesp/shovel up.
7. Handling and storage

sandlins
Protection against [lre anmd e
industrial hygiens and satety

Xplogion: Handle Ln socordance ws
practice.

th good
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Page 2 of 3

BASF Safety data sheet ME 00387 (D/E)
Date / revised: 23.03.2001 version 3.01
Product: LUTROL* F 68

Storage

Keep tightly closed in a dry and cool place.

8.

Exposure controls and personal protection

Additional information on the lay- ical plan
( see 7 )

Components with workplace control parameters
none

Personal protective equipment

Not necessary.

General safety and hygiene measures: The usual precautions for the
handling of chemicals must be observed.

9.

Physical and chemical properties

Form: beads, wax-like
Colour: white
Odour: faint specific odour

Change in physical state
Melting point/melting range: 52 'C

Flash point: 260 'C

Bulk density: 1055 kg/m3 (approx.)
Solubility in water: > 100 g/1

pH value: 5-7.5 (at 10 g/1 H20)

10.

Stability and reactivity

Hazardous reactions: None provided product is correctly processed.

Hazardous decomposition products: None provided product is correctly
processed.

11. Toxicological information

A xici

LD50/oral/rat: > 15000 mg/kg
LD50/dermal/rabbit: > 20000 mg/kg

Primary skin irritation/rabbit/OECD test: non-irritant
Primary mucous membrane irritation/rabbits’ eyes/OECD test:
non-irritant

Other information

Ames-test: no mutagenic effect

12.

Ecological information
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Fage 3 of 3
BASF Safety dakta shost ME Q0387 (D/E)
Date / rewvised: 23.03.2001 wversion 31,01

Product : LUTROL* F GE

Elimipaticn information
Teat method: adsorption test on activated sludge (BRSF teat)
Mechod of analysis: DOC reduction

Degree of elimipation: 3% [DOC reduction)
Evaluation: hard to eliminate

Behaviour and epvironmental fate

Inhibition of degradatiecn sctivity im activared sludge ia not to be
anticipated during correct introduction of low concentrations.

Ecoboxic ofifects

Texicibty ba fish (acuce):

Test mothod: OECR 203/ ISC 7346/ EEC 34/443/V, C.1
LE50/Brachydanio rerie/: »10000 ma/l/36h

LCO (48 hl: 1000dmg/l

Toxicity to bacteriai Peeudomonas putida
Test method: DIMN 38412 Park B

EC1d (X6 h): =10000mg/1

EC50 (16 h)l: =10000mg/1

EC30 (16 h): >10000mg/1

! logical inf .

Mo negative ecological effects are expected according to the presentc
state of knowledge,

13. Disposal consideraticna

Product: Must be dumped or incinerated in accordance with local
regqulations.

14. Transport informaktison

Kor clagslfied as hazardous under transport regulations,

15. Regulatary information

Labkelling sccording te EEC Directives

Nokb dubjeat te labelling.
Hational legislation/requlations

Water hazard class: 1 VwWwS (Germany) of 17.5.1999, Annex 3

16. Other information

A backslash inm the left hand margin indicaces an amendment from che
previous version,

The infarmation contained herein is based on the preeent etate of our
knowledge and doea not therefore guarantee certain properties.
Recipients of our product must take responsibilicy for cbeerving
exigting laws and regqulactlons,
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QZ-System - CoA-Show Page | of 3

BASF Aktiengesellschaft BASF

Certificate of Analysis 05/20/2003 10:21:52

FAX WO 002727112542602
BASF South Afrlica (ETY) Ltd

2002-02-05

B.0.BOY 2601 GEA/MIZO
be . Leyendecker

1685 MIDRAND 0B2L-60-43308

Soucth Africa CERTIFICATE KO 1773
BRGE 1 OF 3

INSPECTION CERTIFICATE 3.1 B ACCORDING TO EN 10204

LUTROL F 68 ARTICLE NO 50001260
BRODOCT HO n1GE93 ol

0, 50kg PE-Battle SOLLT NG 321 2372

purchasa Order/Customer Product#d LOT fHO 0a000101
LOT/QTY 1.000 KGE

S0001Z60 TOTAL 1,000 KGE

Schwermetalle / Heavy Matals max, 20 mglkg

Prapylencxid / Propylene Oxide (CGC] <5 mg/lkg

~1
L

pH-Wert / pH-walue
100g/1 in Wasser / in water
Fh.Eur.

Russehen der Lossung/Appearance of solution Entgpricht / conforms
l0Cg/Ll in water

Fh.Eur,

1,4-Dioxan # 1,4-Dioxane {0GC) b malkg
Ethylenoxid / Ethylens Oxlde [EGC] <1 mglkg
LPHA-Farbeahl / Color AFHA 17  APHR
(50450 in CH3DH)

1dentitaet SfIdentificatien (IR} Entspricht ¢ conforms
Tdentitaet / Identification Entspricht / conforms

|Aydroxylzahl / hydroxyl value)

Restlossamittal / residoal sclvents 0.2 gfloog
[Trackpungsverlust / loss on deylng)

Ph.Eur., class 23

Ungesaettigtheit /Onsaturation 0.028 meg/g
[Hg—acﬁtﬂt‘ﬂethr|

Molekulargewicht / Average Molecular waight ao4d  gimel

BASF Aktiengesellschaft BAS'F

Certificate of Analysis 05/20/2003 10:21:52
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WLmO Y DL = WUMT OV W L ugv & Us o

FAX NO 002727112542602
BASF South Africa (PTY) Ltd

2002-02-05

P.0.BOX 2801 GKA/M320
Dr.Leyendecker

1685 MIDRAND 0621-60-45308

South Africa CERTIFICATE NO 1773

PAGE 2 OF 3

INSPECTION CERTIFICATE 3.1 B ACCORDING TO EN 10204

LUTROL F 68 ARTICLE NO 50001260
PRODUCT NO 010293 01

0,50kg PE-Bottle COLLI NO 321 2372

Purchase Order/Customer Product# LOT/NO 09000101
LOT/QTY 1.000 KGE

50001260 TOTAL 1.000 KGE

pH-Wert / pH-value 6.7

25 g/1 in Wasser / in water

Wasser / Water 0.18 g/100g

(Karl- Fischer- Titration)

Truebungspunkt / Cloud point >100 Grad Celcius

100g/1 in Wasser/ in water

Butylhydroxytoluol / 110 mg/kg

Butylhydroxitoluene

Polyoxyvethylen-Gehalt / 82.0 g/100g

Weight percent oxyethylene

Asche / total ash 0.1 g/100g

Restloesemittel / Residual solvents <50 mg/kg

(Ethylenglykol / Ethyleneglycol)
Ph.Eur., Class 2

Andere im USP/NF genannte fluechtige organische Verunreinigungen
(Benzol, Chloroform, Methylenchlorid, Trichlorethylen) sind
synthesebedingt nicht enthalten.

Nur die Restloesemittel Ethylenglykol und 1,4-Dioxan der Klasse 2 und
Restloesemittel der Klasse 3 des Ph.Eur. 3.Ed Supplem.2000 koennen
enthalten sein. Die Konzentrationen der Klasse 2 liegen wunterhalb der
im Ph.Eur., Kapitel 5.4 genannten Grenzwerte und der Gehalt an Klasse
3 liegt unterhalb 0,5 %.

Other organic volatile impurities cited in USP/NF (Benzene,
Chloroform, Methylene Chloride, Trichloroethylene) are not present due

BASF Aktiengesellschaft BASF

Certificate of Analysis 05/20/2003 10:21:52

FAX NO 002727112542602
BASF South Africa (PTY) Ltd

2002-02-05

P.0.BOX 2801 GKA/M320
Dr.Leyendecker

.../qzform.py?Vorgangsart=CoA-Show&Registriernummer=2002020501 773 &Formular- 20/05/2003
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(JZ-Bystem - CoA-Show Page 3of 3
1685 MIDRAND 0621-60-45308
South Africa CERTIFICATE MO 1773
FAGE 3 OF 3

INSPECTION CERTIFICATE 3.1 B ACCORDIMG TO EM 10204

LUTROL F &4 ARTICLE NG 50001260
BRODUCT NGO alpas3 o1

0, 50kg PE-Bottle COLLLI WO 321 2372

Furchase Order/Custcmer Productg LoT FNG 09000101
LOT/QTY 1,000 KGE

50001280 TOTAL 1:000 KGE

to synthesis.

only class 2 salvents ethylene glycel and 1,4-dioxanse and class 3
gglvents of EPF 3.Ed Supplem.2000 are likely to be present. The
concentrations of class 2 solvents are below the limits given in EP,
chapter 5.4. and class 2 soclvents are below 0,5 &,

Dasa Produkt erfuellt die Anforderungsn der Manographie Poloxamer
dea NF 19 und EF 3.Ed.

The product meets the requirements of the monograph poloxamer

of NF 1% and EP 3.Ed.

QS-Beferenz-Nr., ¢ QC-Beference-Ho. 01cass77
Rnalysiert am / Aralyzed on 27.07.2001
Mindestens haltbar bis / Best before 07.2003

BASE Aktiengesellschaft

GER Analytik

Qualitaetskontralle / Quallty Control

ger. £ aig: H.Flascher

Diszses Abnahmeprusfzeugnis wurde maschinell erstellt und ist ohne
Untarschrift gueltig,

This Certificate of RAnalysis has been prodoced electronically and
iz walid without signature.
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Appendix C — Lube-Booster Il

@EERRO

Fasiibilines

LUBE-BOOSTER®E 11

I.  PRODUCT DESCRIFTION

LUBE-BOOSTER® 11 is a water soluble, polymer based lubncity additive for formulating
synthetic und semi-synthetic fluids for ferrous and non-ferrous applieations. 1t is used in
diversified operations including general purpose machiming, muolti-metal machimng, and
especilly in combination with EM-T706 i drawing, stamping and machimng of sluminum
alloys.

11.  TYPICAL PROPERTIES

PROPERTY TYPICAL YALUE
Active, Y 95
Water, % 3
Appesrance. T7°F (25°C) Clear
Appearance. 36°F (2°C) Opague
Wiscosity, SUS @ 100°F (37.8°C) 2.300
Color, ASTM 4
Specific Gravity, 77°F (25°C) 1006
Flash Point, COLC, °F (°Ch EATRN Ed E20]
Acid Mumber, mg KOH'g i]
Base Mumber, mg KOH/g eq, Th
pH, 2.5% { Buifer 7.0} Bl
Temperature Stability (36°F, 13FF) Reconsttutes msell g BT
Refractive Indea, 77°F {25°C) | 4754

Ferro Conporation - Petrolesm Additives, 3000 Shaffield Avenua, Hammond, indiana 45327 (219) B31-2630 - FAX [219) 9310885

1p 3THRA] SATTBS W, SOOI (08 soa w110 o o e i m 1 L
] 1T [kt i1 T £ L g e P (e 8] v P L
15 L1 i et fes Bastabartp 1 T8 [T b NOAT S LR Lt Pt Gumae g 1o s
wlamy MEA S NN GUARARTY (1F WARTAMTY TIPAT RS CH WP L. INCLLEFRL &707 ATLILL
SR COMMRATION faifel RESPECT 10 T PECMIICT ORITE UM 2 lie tows
b

i | (24 kv oo e
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@ FERRO KR

Petroleum Additives [

1. PERFORMANCE PROPERTIES
FOAMING

LUBE-BOOSTER® 11 at 1% in tap water (§ grams/gallon) exhibits low loaming properties;
foam formed after shaking m a glass cylinder 15 unstable and breaks within § seconds,

COMPATIBILITY WITH YARIOUS METALS'

Cald rolled stecl* SAE 100 Puss
Aluminum 202474 Pass
| 12 side galvanized stech Stain’
Copper Stuin’

"1 LUBE-BOOSTER® 1 i ap water (B grains/gal), 24 hrs @ 100°F
! (-Pane] Cir

"1 12 hot dap palvanived G 600ACH Chiryster Control & Audit Panel, Advanced
Coatng Technology Ca.
* Likely to be caused by free amine present i the product; suitable inhibiter
shoudd be meluded in formulations intended for galvaneeed steel and copper
apphcations.
RESIDUE
LUBE-BOOSTER® I1, after 16 houes at 130°F {54.4°C}, remains a smoath, Dowable liguid.

HARD WATER STABILITY
LUBE-BODSTER® I1 has moderate hard water stability.

Femo n:nrpuulon + Patrolewm Additives, 3000 f , Hamrreonad, i ABNZT (218) 8312630 - FAR Hi'lﬂ'l Ba1-0895

ol 1Ak Ilr\J-l

wa[mE

e il
CH S AMY GLARARTY (1R WRSRANTY P61 5% A A LLh BT [F R R
G CORRDR ]

w0 'MI {RESPECT 10 1HE PRCEICE R
ST, fary FURRLE diTRTEE 1 L o e il 1 W B
¥ AT £ % (L ] AL 1 1T T S Ty d P
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@ EERRO

ENYIRONMENTAL ATA

humr::u

Effleent Concentration at:

0. 1% 1.0
BOD (5 day, mg/l) 827 4,800
COD (mg/l} 2,030 20,500
Rutio BOD:COD 1.3+ 12+
TOC (meT) 3640 1,270
Freon Extractables (mp/1) 250 1,270

+ Biodepradible

ECOLOGICAL FROFILE

LUBE-BOOSTER® II utilizes straight-chain chemistry in order to preserve a hiodegradable
prafile. BOD:COD ratios of less than [:3 are generally preferred to achieve hiodegradabihty.
Use of double -and triple bonded chemistries are mmimal o nil in order 0 accommodate
degradation. TOC values show o low arganic load which minimizes impact on the industnal
effluent and improves the likelihood of compatibility with teaditional waste-treatment schemes
currently in place, LUBE-BOOSTER® II is compatible with most publicly owned waste
treatment (POWT) systems. Freon exiractables indicate low wvalues at typical effluent
concentrations. LUBE-BOOSTER® 11 docs mot cantain ninte, chlonme, sulfur, phosphorous,
heavy metals or petroleum ail,

V.  APPLICATION INFORMATION

IN FORMULATING PRODUCT
Lubricity additive for formulating machining fiuids on ferrous and non-ferrows metals

{4-8%%); lubricity additive for synthetic drawing compounds on ferrous and non-ferrous metals
{6-12%0).

TANK-SIDE ADDITION

In heavy-duty applications, where high [ubricity and excellent surface fimish are required,
LUBE-BOOSTER® 11 can be added directly to the machine tank, "tank side.” The required
amount should be determined experimentally.

Farmo Corporation - Petraleum Additives, 3000 Steflisld Avenus, Hemmond, indiens 46227 (218) 821-2630 + FAX (219) 031.0888

P Ot T EETLA oY s T et i T L] chwcritvme H mararn e Dot hrmeirs silii] L B il tmeeie) sy gl comeiam 1 Than e e difvmnnm se D ih s o
bl m-'-mu By AR SRR e [ATRAET 1 b e e s by et s iethe s e | B s (s ole § - | -.nm .u.u.w.lun Tt g
a .-nM—uA;ﬁl,hwwwlmulli.u.lmﬂmlhlbrumul 1 Rt il i el e s g Loy Deaim g,

.......a s SR S AN G4 BRI 1B ARSI EXRHE S 0 IR D LR, lm-l.t‘llll:-mﬂhlnr -’!F l.n'lﬂwvlﬂmlll CH EITRESE T
.p;,qucu_u.uq-m-.nhu-.-um:uhcwlmurnummnr-'m:rm HE PROLHICT DR IFEUSE 2 The tecrers m el menad bt 5 basl il o
& vecarmarmrabd i b PO Wtp [T il TS [ OOk, Ty TURIN TETNTETA ] 01 P e | e e o B gt 1 Wi -:l-uu- ik #—u I-Nh-l-u'-'n G e
rmert e ey i b L8 v [4 yvan @ of RATRLTE SaLURESCH 51 TEETG W10 0 o M kel o mereiioy el e Corgees val g R A it i
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Appendix C — Lube-Booster 1T
University of Pretoria etd - Opperman, T (2005)

Petroleum Additives Foswi e

¥V, HANDLING AND STORAGE

Store in elosed, original container a1 40°-100°F. Exposure to temperatures in excess of 1506°F
can cause darkening of the product.

V1. PACKAGING INFORMATION

Available i 40 1h (200 kg) net new, lined steel drims, bulk rail and truck quantities:

1B

Ferro Corporation - Petroleum Addwives, 3000 Sheifiokd Avenue, Hammond, Indiana 46327 {218) 931-2630 « FAX (219) 9310895
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