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about 20% by wei ght of propyl ene glycol %r glycerol. The propyl ene glyco

or glycerol acts as a noisturizer during shaving. 50 In GB-A-2,024,082
there is disclosed a razor having an insert which conprises polystyrene and
polyethylene OX|de According to one aspect of the present invention there



Desirdbly said polystyrene conprises ‘general purpose polystyrene. In a .
preferred enbodi ment the strip conprises, by weight, about 55%to about 85%
pol yet hyl ene oxi de, about 35%to about 15%gol styrene, and about 0.1%to
about 10% pl asticizer. 2. EP 0 276 (% pl astici zermay be one
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Fi gur‘e 3 shows the strip 20 as it would appear if separate fromthe cap R
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are conpatible with pol yethyl ene oxide and polys rene whi (fh argﬁ al ;'Sﬁ?yé
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and perfor iby B sheferred plasticizers are
pol yet hyl ene g yc particu ar E}gﬂaﬁﬁh"rg Inecu alrb wei ght between 400 and

20, 000, mater sol ubl e polypropylene gl ycol particularly with nol ecul ar

wei ght between 400 and 4, 000, water soluble 25 copolyners of ethylene and
propyl ene oxi de, water sol uble al kyl phenol ethoxylates, glycerine,

sorbitol and water. Particularly preferred plasticizers are propyl ene

gl ycol amd octyl phenol ethoxylate with 9 noles of ethylene oxide. This

| atter plasticizer is commercially avail able under the trade nane Triton
X-100 from Rohm and Haas Conpany, Phil adel phia, PA. 30 It is also
possible to use water as a plasticizer although the use of water requires a
change in certain of the process paraneters. Wth regard to each specific
pl asticié¢ger flowability ata given tenperature increases with the anount of

pl as- ticizer added as will be shown in the exanples set forth below 35
Exanple 1 A series of runs were nmade in which the | evel of high nolecul ar
wei ght pol yet hyl ene oxi de, pol ystyrene and propyl ene gl ycol was varied
wWithin the ranges in table 1 set forth below. A small anount of 3,5,-d
tertbutyl -p-cresol, comonly known as butyl ated hydroxy toluene or BHT, was
40 added to the conposition as an oxidation inhibitor for the conpostion.
In orderto deternine the effect of pIastrcrzers on the injection nolding

e v o Y Y 1



sbqueﬁtially mold the lubricating strip 20 onto at |least the cap R the

runs were conducted on a conmercial injection nolding nmachi ne. Tenperatures
of the different sections of the machi r ried to determne the
m ni mum t enperatures for sequentially %%?%ﬁﬁg‘%ﬁbricating strips. 45 50 55

4 EP 0 276 094 Bl TABLE 1 COVMPCOSI TION 5 Sanpl e Pol y(styrene)

Pol y( et hyl ene- Propyl ene BHT 10 TABOE 1 % .

oxi de), % dycol, % %1 T 19.9 80
0 0.1 15 2 24.9 ; 75

0 0.13 29.9 COMPOSITION 70 0
0.1 4 s 19. 9 75 5 0.15
24.9 70 5 0.16 29.9
65 5 1.7 19 9 70
10 0.1 Sample PoP#i(Styrene) Poly(ethfPene- Propylene 1OUBHT
0.1\15 30 JABLE R1NINUNIA PTABLE NCLDIQE, CHI NE TEMPERATURES 40
Rear FPé#%' rote 2 % Gl

[err] [err] [err] [err] 360([err]) 390(1990
400([err]) 510(266C) 75([§g[ ) 45 360([err]gq 390([err]) 00([err]g 1
510([err]) 75([err]) 360(182C) 390([err]) 400([err]) 51d?[err]) ’
75([err]) 820([er?]) 330([®#ry) 330([err]) TH30([err]) 7HR[err]) F-1
320([err]) 330(1%60) 330¢$eor]) 430([err]3o 75([err]) 329(160C) o.1
330([err]) 330(1err]) 42?6[ rr]) 75([err]).310([err]) g%oqerr])o 1
320(160C) 380([err]) 75([eri]) 320([err]) O([err]) 330([err]) ’

425([err])

each run. 5

nol ding of the lubricatin
19 The tabl es shol®that the Intrtfuction bt 5%

75([€¥r]) The tabt® 1 bel ow shows7@he conpositidhs of thedskrip
20 ysed I n®Peach rgin, and tapeg2 shows the m
necessary for successful seguenti al

EPF 0 276 0948%

m accept abl e5 t enper atgire

strip for

pl asticizer enablgéd a reducz4odm in the m nnumscceptable InjEEX- tiono.1
nol di ng nmaghine tenperatures of 40F [err] at the rear of the machine and

80F [err] at the nozzle and sprue.

Addi tion of 10% pl astici zer enabl ed

reduction in the m nnmum accept abl e nol di ng. machi ne tenperat- ures by [err]
at the rear of the machine and 85-[err] (47-[err]) at the nozzle and sprue.

5 Exanple 2 A two-m nute water

eval uate tfhe efficacy of
pol yet hyl ene oxi de during shaving. A m npgapge o 70% water weight gain is
required for an

| mersion | aboratory +test
inserts and assess their ability to rel ease

MINIMUM ACCEPTABLE MOLDING
MACHINE TEMPERATURES

is used to

Rear Front Nozzle Sprue Mold

°F oF o F o F °oF

360{182°C) 390(199°C) 400(204°C) 510(266°C) 75(24°C)
360(182°C) 390(199°C) 400(204°C) 510(266°C} 75(24°C)
360(182°C) 390(199°C) 400(204°C) 510(266°C) 75(24°C)
320(160°C) 330(166°C) 330(166°C) 430(221°C) 75(24°C)
320(160°C) 330(166°C) 330(166°C) 430(221°C) 75(24°C)
320(160°C) 330(166°C) 330(166°C) 425(218°C) T5(24°C)
310(154°C) 320{(180°C) 320(160°C) 380(193°C) 75(24°C)
320(160°C) 330(166°C) 330(166°C) 425(218°C) 75(24¢C)

The table 1 below shows the compositions of the strip 20 used in each run, and table 2 shows the minmum

5

acceptable temperature necessary for successiul sequential molding of the lubricating strip for each run.



10 * fnsert to be.efficacious (perceived as providing significant
| ubrication to the shaver during the act of shaving). Water | nmersion
val ues for each tested conposition are as follows: Sanple No

% Weight Gain 2-Mn. 15 EP 0 276 094 B1

Wat er | mmersion Test -1 84
2 The tables show that the introduction of 5% plasticizer enabled a reduc% irdthle minmum acceptable injec3
67 4 tion molding machine temperatures of 40°F (22°C) at the rear of the machine 4R 80°F (44°C) at the nozzle

74 25 and sprue. Atldition of 10% plasticizer enabled reduction in the minmum acceptable molding machine temBgratY
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