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3*1* totrlMntal Procedures

Recently water washable bases and o/w emulsion 
bases hm become extremely popular as thay have baan 
observed to import on tha incorporated drugs and 
advantage of axarting battar therapeutic effect. Tha 
basas praparad from polyethylene glycol of dlffarant 
molecular weights* Carbopols* pectin# ate* ara 
alagant in appearance* non staining or slightly 
staining in natora and hanca more accaptabla to 
consumers* However# thasa basas ara not commercially 
manufactured and usad in this country to a largo 
axtent* for nunbar of raasons such as - (i) tha 
chemicala raquirad for praparing thasa basas such 
as polyathylana glycols of diffarant molecular 
weights* Carbopols# pectin* ate. ara not manufactured 
in sufficient amount to meat tha demand of tha 
countryi (ii) tha polyathylana glycols and pectin 
which ara locally manufactured ara not available 
in grade of purity raquirad for pharmaceutical 
standards) (iii) tha method of preparation of thasa 
basas ara not sisple and involves many complicated 
procedures) (iv) tha long term and short tans 
physical and chemical stability of thasa basas and 
their incompatibilities with nustoer of drugs usad 
topically ara not good* Xvon pasta praparad fro* 
starch may lack in stability. Basas prepared from 
aodium CMC also may lack in good appearance.
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The primary purpoaa of this investigation was 

to study tha specific pharmaceutical applications 
of anionic and nonionic surfactants through an 
evaluation of the hydrophilic ointment bases* Hustoer 
of ingredients which are mentioned previously were 
selected for the formulation of crams bases# on the 
basis of their chemical form# purity# potential 
stability# general use# low toxicity and availability* 
One hundred and ten bases were prepared and subjected 
to complete evaluation employing the following 
procedure*

3.2# first screening Evaluation ^

The purpose of this evaluation was to determine 
whether the cream base could be prepared using the 
different concentration of the ingredients listed 
previously* The cream bases were pieced in wide 
mouth ointment jars which were filled completely end 
wen stored at 25jfc2* for one month* The ointments 
were then visually evaluated according to tho results 
of Table 4-1*

3*3* second screening Evaluation

Aftar First aersening evaluation sevanty ona sale- 
cted cream basas wera subjactad to saeend screening 
evaluation*

Tha pH of a cream baaa is vary important as it III 
decides whether the cream is acidic or alkaline* If 
the pH of the cream in adjusted on the alkaline side*



the stratum corneum will assuma a more hydrophilic 
character* Anretin ia an amphoteric protein with 
aa isoelactric poiat at pH approximately $ which 
impart# a pH toatwaaa S to • to tha skim itself*1'2^.

Howrar, tha pH of the baae may alee ha of 
importance for tha stability of drug as wail as its 
absorption apacially ia thasa days with auabar of 
drugs avail able, for topical therapy# this aspect 
has gained more importance during tha past few years*
Za order to exert their therapeutic effect* the drugs 
are required to bo roleasod end absorbed by the skin*
The pH of the prspered bases was tharsfora datarmined 
by prepariag a ltl or 1*10 dilutioa or dispersion of 
thoao baaas in distillod water*

The pH of the ereaa base was datarainsd using a 
LZ-15 (Slice) Model pH aster* The pH values obtained 
initially and after on# month atoraga at different 
conditions for the various bases under study are 
recorded ia Table 4*2*

These cream bases were simultaneously studied for
sproadability and watar washabillty* Thoao cream baaas s
were stored at 2S±3* for mo month and then they were

2visually evaluated for ^readability and washabillty • 
Spread ability was studied by spreading each baas on tha 
back of tho hand and on a glass slab* Aaaults were 
siaply reported as "positive*, if tha cram bass spreads



TABU 4-2;
Second Screening Evaluation of Cream Bases.
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BaseNOS. Initial Coldstorage.

pH at
8G%RH

-~*r~ ■
80%RH

Spread-ability WaterWashability

XX 7.8 7.8 7.8 7.9 8.0 (♦> S.W.
XXI 7.1 7.3 7.25 7.3 7.3 (+) E.W,
IV 8.8 8.7 8.8 6.8 6.8 (-) E.W.
V §.5 8.5 6.5 6.6 6.6 (4-) E.W.
vx 5.8 5.9 5.8 5.8 5*8 <4> E.W.
VII 5.8 5.7 5.7 5.7 5.7 U) N.W.
XX 5.0 5.2 5*2 5.3 5.3 (-> W.S.O.
X 7.5 7.8 7.6 7.5 7.5 <4> E.W.
XXX 6.% 8.4 6.5 6.5 6.5 <♦) E.W.
XVI 7.8 7.9 8.0 7.9 8.0 <♦) E.W.
XVII 8.5 8.8 8.8 8.5 8.6 (4> E.W.
XXX 7.2 7.2 7.2 7.2 7.2 (4) E.W.
XXIX 5.9 8.0 6.0 6.0 6.0 (4) E.W.
XXXIX 8.7 8.8 8.8 9.0 9.0 (4) E.W.
XXVI 8.25 8.4 8.4 8.5 8.5 (4) S.W.
XXXX 8.35 8.5 8.5 8.5 8.5 (4) E.W.
XXX 5.8 5.8 5.8 5.8 5.9 (4) S.W.
XXXX 6.8 8.9 6.9 6.9 6.8 (4) N.W.

Key i (4) - Positive.
(-) - negative.

n.w.i lion washable 
K.w.s Easily Washable

w.s.D.i Washable with slight difficulty
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TABLE 4-2:
Second Screening Evaluation of Cream Bases.

Base
MOS. Initial pH at Spread-

ability Water
WashabilityCold

stor
age.

R.T. 37* 45^
80%RH 80%RH

XXXII 5.8 5.9 5.8 5.8 5 #9 <♦) s.w.
XXXXXX 5.7 5.7 5.7 5.7 5.7 <♦> E.W.
XXXVII 8.4 8.5 6.3 6.3 6.8 (-) E.W.
XXXVX1I 6.1 8.1 6.0 6.1 6.1 <+) l.W.
XLVI 5.85 5.8 6.0 6.0 6.0 U) E.W.
XLVIZ 8.1 8*2 6.3 6.3 6.3 <♦> S.W.
XLVIZX 8.0 6.1 6*2 6.1 6.1 <+> E.W.
ZL 8.5 6.4 6.3 6.3 6.3 <♦> E.W.
L 7.1 7.3 7.3 7.2 7.2 E.W.
LZZZ 5.4 6.6 5*6 5.8 5.8 (+) E.W.
LXV 6.5 6.7 6.8 6.8 6.8 (♦> E.W.
LV XI 8.4 6.4 6.4 6.4 6.4 (♦) E.W.
1*211 8.7 6.8 6.8 6.8 6.8 (+) E.W.
LZX 8.5 6.5 6.5 6.5 6.5 (♦) S.W.
LX 5.7 5.8 5.8 5.8 5.8 <+> S.W.
LXZ 7.8 f.6 7.6 7.6 7.6 <♦) E.W.
LXZI 5.2 5.2 5.2 5.2 5.2 («•) S.W.
LXIII 6.4 6.4 6.4 6.4 6.4 (+) S.W.
LX IV 5.8 5.8 5.8 5.8 5.8 (+) S.W.
LXV 8.8 6.6 6.6 6.7 6.7 <♦> E.W.
LXVI 5.55 5.6 5.6 5.6 5.6 (-) E.W.



tabus 4-2-
second Screening Ev>luatlon of Cream Baaoa. 14 4

?"• Initial P" Spread- Water
MO». coll R.T...f5a 4i * iDiixtj NttfiipXixty

•tor- 80*RH 80%RH
•go.

LXVII 8.2 8.2 8.2 8.1 8.0 U) B.W.
LXVIII 6.7 6.7 6.7 6.7 6.8 <4> E.W.
UC1X 6.* 6.4 6.4 6.4 6.4 U) B.W.
LXX 7.8 7.9 7.9 7.9 U) B.W.
LXXI 7.8 7.2 7.2 7.2 7.2 E.W.
LXX 11 -&gs 6.8 6.9 6.9 6.8 <4> B.W.
LXXI11 7.8 7.2 7.3 7.4 7.4 U) B.W.
LXX IV 5.9 5.9 6.2 6.2 6.2 (4) E.W.
LXXV 6.3 6.3 6.3 6.3 6.3 (4) B.W.
LXXVI 6.1 6.1 6.1 6.0 6.0 (4) B.W.
LXXVII 5.5 5.5* 5.5 5.5 5.5 (-) B.W.
LXXVIII 5.% 5.4 5.5 5.4 5.4 (-) B.W.
LXX IX 7.6 7.6 7.6 7.6 7.6 (4) B.W.
UCXXZ 7.2 7*2 7.4 7.4 7.4 (4) B.W.
LXXXVI 6*2 6*2 6.3 6.3 6.3 <4) B.W.
IXC 6.8 6.8 6.9 6.9 6.9 (4) B.W.
XC 5.6 5.6 5.6 5.6 5.6 (-) B.W.
XCIII 6.6 6.6 6.6 6.6 6.6 (4) B.W .
XCIV 7.1 7.1 7.8 7.0 7.0 C-) B.W.
xcv 7.0 7.0 7.0 7.0 7.0 (4) B.W.
zc 7.2 7.2 7*3 7.3 7.3 (4) B.W.
c 7.35 7*4 7*4 7.5 7.5 (4) B.W.
cz 5.8 5.8 5.8 5.6 5.6 (-> B.W.
czz 7.1 7*1 7.1 7.1 7.1 <4> B.W.
czzz 6.6 6.7 6*7 6.8 6.8 <4) B.W.
CIV 7.2 7.2 7.2 7.2 7.2 (4) B.W.
cv 7.5 7.6 7.6 7.6 7.6 (4) B.W.
cvz 6.9 7.0 7.0 7.0 7.0 (4) B.W.
CVII 7.25 7.3 7.3 7.3 7.3 (4) B.W.
cvzzz 7.6 7.8 7.8 7.8 7.8 U) E.W.
czx 7.9 3.0 8.0 8.1 8.1 (4) B.W.



•aaily forming an even layer on the akin and •Mgitiva* 
if the cream baaa racist* even spreading or rolls up 
and does not form an area layer.

hater waahability was studied by spreading the 
crams bases by on* hand an the back of the othor hand* 
The head with cream bases ware placed under running 
water from tap and water was allowed to run ewer it for 
thirty aoconda* At the same time if required* hand wee 
gently rubbed with the first finger* The results of 
tha waahability ware reported slaply as non washable* 
easily washable* washable with alight difficulty* fhe 
results are recorded in fable 4-2*

fhird Screening Evaluation

So far* physical cheractersstics such as consis
tency* slip* spreadability and feel of ointments and 
creams hare bean expressed rather vaguely* Until 
recently* tha evaluation of theso properties had only 
involved personal judgement of tha workers and conse
quently no positlvo standards of values could bo sot 
for thorn* On tha other hand* no othor elaaa of 
pharmaceutical products has bean subjected to so close 
and critical observation by consumers in tha eourse of 
their use than are ointments* creams* pastas and gals.

fhe pharmaceutical elegance of all topical semi- 
sol ids is most directly related to consistency* shear* 
appearance and touch*
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After second screening evaluation sixty 

•sleeted erssn bases wire subjected to third screen- 
inf evaluation. Tightly closed jars# hcring cream 
bases were stored in en oven et 37 ± 1* st 80% Mi,
42* £ 1* at 80% 8M# in a refrigerator# at S £ 2*# 
and at rooa tw^erature at 25 £ 3* for one Month, 
•objected to consistency study and coshered with 
initial results*

£9Wt.&mm.isiiy
Tha penetrometer has bssn reported to success

fully Measure creeM base consistency*. Singlser and 
SSeal tool for measuring tha consistaacy of cream base 

sample with penetration reading less then four hundred* 
This msthod was tha sama as tha USP mathod for determin
ing the consistency of patrolatum* Penetration is 
dafinod as tha consistency of a material expressed as 
ths distance that a standard cone or needle penetrates 
a staple under taaown conditions of loading# tine and 
teaper store*

At the end of tha storage period# tha consistency 
of tha crams bases which wars stored in the even and in 
tha refrigerator was compared to the respective samples 
(eresm bases) stored et room temperature* Penetration 
tests were carried out at 2$ £ 2* for 5 sac. Tha 
container sines wore as follows*
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Stainless steel bowl of external diameter 58 nsi/ 

internal diameter of 54 an and depth of 43 an was used. 

Total weight of the plunger with cone and other extra 
weight (50 g) was 152 g (102 g + 50 g). The oreaa 

bases were first filled in above 8.8. sowl to a top 
with tapping* then allowed to remain as such for 24 
hours at 25*±2*. Meat dap tho axcoas of cream bases 

were scraped of bp spatula. The measurement was made 
by placing a jar in position with the apex of the cone 

resting on the surface of the saaple. The plunger was 
released for five seconds and tho cone allowed to 
penetrate into the samples• The penetration* in tenths 

of a milliiaeter* was read off on tin indicator scale* 

ror each- measurement sere reading was set to reduce 
error* Initial readings and average of two readings 
are recorded in Table 4*3*

hftmiop f

For assessing the penetration verp nipple
experiments have beam suggested* About 500 mg of

2cream bases were taken and rubbed over 4 cm aree 
of tho foroaxm skin in circular motion for a minute.
The selection of crosn beeoe wee based en the 
following doeirsblo characteristics•

1. good > Me white ameer end vieuellp ell
cream baaa: peaetrated.

2. Poor i White emeer observed and visually seme
amount of cream base' remained after 

one minute of rubbing.
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3.4.0. ifmirliMHir

For the skin ttor^ the nhklt «m4 should be 
aesthetically satisfactory. To a considerable txtmt 
the utility and the acceptability of an oistarat base 
depends w consistency* nevertheless# it is oftan 
difficult to explain exactly all tha properties 
covered by the tarsi •consistency1. Tha cream is 
cpteted to spread easily on the skin f roai the point 
of view of patient# as this factor ensures the 
acceptance of the product. This is because# if a 
croon spreads easily without tha need for each 
pressure# its application to painful areas will be 
anoti sore coerfortable. This is particularly true when 
it is necessary to rub or apply the ointment cm a 
wound free tha point of view of pharmacist* An oint
ment or a cream showing high resistance to spreading 
is a poor levigating ageat because modi of work input 
is lost in overcoming the resistance of the babe* To 
Spread well, an ointment or a cream should behave like 
a good lubricant exhibiting maximum slip and mlnlmun. 
drag* On this basis., a force required to pull one 
surface over another surface# both being separated only 
by a thin layer of the ointment# appears to be a
reasonable method for measuring apreadability* This is

athe basis of the method suggested by Mxtimer et el. •
7Henderson et el. reported tbe apreadability of the

a sointment may vary from 10* to 10 see* Their work
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ladlottcd that it it possible to device « Motor curve 
of 11m rheological conditions which operate with pro* 
foot* applied topically* Hence harry* mood ferranti* 

Shirloy Viscoontar to determine shearing otroos 
produced in ointments at various shear ratas with tho
Median and eeu Maintained at skis tasperature* 24<fcl*.

aIn another nethed lorry sod Moyer prepared a motor 
curve frm rheological data sbtahoi using sensory test 
with a panel of 14 Male subjects*

Though all these Methods have been proposed* the 
Method suggostod by Mutiaar at elf has been found to bo 

sinple and nest practical* However* no specific dinen* 
sions for the plate as well as distance required to be 
travelled by the upper plate have been Mentioned* Hence 
based on these principles* a sinple device for testing 
of spreadability was designed in tho laboratory*

jyffiKiitey^&f' I. i .nidi
two glass plates 20 cm x 90 on in sise were 

selected and one of these was fixed pemanently on a 
woeden blech with the help of an adhesive* To the 
ether plate a knsb was fixsd at tpo and end e string 
wen tied to the knob which wee allowed to go over e 
pulley fixed et e distance of 10*9* on tho wooden 
blech* To the ether end of tho string a pan was fixed 
for addition of weights* in order to novo tho upper 
plate* The upper plate and tha hsight of the pully wore 
lovallad and wore kapt at tho ion level* Thin unit was
placed on a table having 2*9 fast haight*



***** 4*4 t SpraadlnqPropartlaiof Crawlaaas

Serial Hoa. of Aaaigna4 Moa. of Spraadlng
Craw baaaa Craw baaaa tin* (Sac.)

XX 28 37
X 29 70

XVI 30 63
XVIX 31 46

xxxxx 18 38
xxvx 17 65
xxxx 14 61

XXX 21 53
XLVXX 32 36

XLVXXI 20 40
XL 12 43

L 13 30
XXXXX 1 28

XXXV 2 40
XXV 3 33

xxvxx 33 65
IXVXXX 4 37

xxxx 5 46
34 59

XXXX 4 51
LXXXX 7 32

xxxxxx 8 30
ucxxv 9 34

XXXV 10 60
IXXVX 11 35

xxxxvx 16 50
xxc 22 40

xcxxx 19 45
cxx 25 41

cxxx 27 38
CIV 15 46

CVII 24 44
cvxxx 26 56

cxx 23 45
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Tm Bwma
an «xc«»f of cman under study «u placed la 

between the two plates and one kf weight was placed 

soar tbs upper plats for fin alaatas to allow tbs 

>ir so eseana* tneass of sreaai canine out frsa »>*» 

sldss was serappod off* The top plats was then 
subjected to a pall toy adding weights to the paa 

totalling to 80 g. The tine required for the upper 

plats to sere a fixed diatance of exactly 10 «oi was 
noted with the I0I9 of a stop-watah* which was need 

as a osasara of apreadability• laterally lossor tin 

tins roaalrod to sows the distance of 10 on tov tha 
upper plats* toattar was ttoa apmodability of the toasa*

dftor third screening evaluation thirty four 

salactad eras* bases won subjected to sproadabllity 

tasting toy above nsttood and the results an recorded 
la fable 4-4*

3*5

ISporttfKt nos a Ido rot 1 tot la tbs renal >1 low of 
sosdsolid praparatloos an ooosistaaoy sad physical 

stability* Vho fornor Is always described with 

qualitative adjectives bet Mi quantitative asaswra 

is available to give tha cornet idea about the 
eeosistanev tov an aaecypi act I ffi $ uewevar* tbalr 

flow bell as I our dirt fig suuauf actura* filling wltb 
naabtna for packing as well as raneval froa 

collapsible tube is dependent on consistency* diace
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the eoaiiattacy cannot too measured toy Tiaootity alone* 
ttoo flow behaviour ie. rhaograns which significantly 
differentiate between various eonlsalid pr^tritiou^ 
an required to too determined* At the sons tins it 
is expected that tho dosage for* should remain on* 
offootod during tho storogo in Ians si its physical 
stability* and tho incorporated drug should also remain 
stable without deterioration • Although the latter can 
too assossod toy chestical or niereblological assay 
procedures* the feneer is required to toe judged by 
other Seans. Zn the formation of sonisolid preparat
ions* rheological behaviour tinder different stresses 
serve as a naans for assessing this physical stability*

The consistency of a non-Woutonlan syeten is 
attributed to tho ausnation of nany complex properties 
such as flow behaviour* •tidqnns and the spreading 
ability* All thaae properties cannot too expressed 
adequately toy a aingla par anatar* however* tho funda
mental rheological behaviour which ia indicative of 
couaiatancy can toe determined toy utilising simple 
devices such as different rotational typo vlsocsntors* 
Moreover an inspection of tho cosploto rheogran of 
shearing stsuss versus rate of ahoar on tho croon toaaia.

Tho principle deterrent in tho rheological 
studiaa of eenleellde has bean the lack of a suitable 
Instrument. Any instrument which is to bo success
fully ospleysd in tho rheological analysis must be 
adaptable to operation nt several rates of shear and 
must toe so constructed that a mechanical analysis of



156
tbe data obtained would bo possible* a anrvey of 
literature indicated that an instrument which weald 
beet satisfy these conditions mold be a properly 
designed rotational viscometer*

Manill and Petersen^ studied the eff 

ring and surfactant concentration on the
net of
rheology

droplet siee distribution of a non aqueous emulsion*
They also studied the effeet of surfactant concentration
on the interfaeial viscosity of s now ages ous system*

Ooteghom** studied the rheological analysis of the 
eempeundlng and nse of eintmanta. Xedvessy and Inn1*

atndiod the influence of technological treatment an the 
rheelogical property (quality) of various ointment toasaa. 
The regeneration of atreotere took place slowly and was 
net eanplete*

sarry us vraoo worses on too uveattgetxoa or
semleolid lipophilio preparations hy small strain mad 
continuous shear viscomstry and their application to

.14
profile*

Parry and Senders'*"* atudiad tha variation at 
rheology of systems containing cetrlnide* Catoataaryl 
aloahel with tasporaturo*

A review of the various methods of rheology and 
rheology of different types of eintmanta have bam

h|s«Dcarried out by a amber of workers*



.It studied the continuous viscoelastic
spreading properties of a ««v tepleel vehicle, FAPO

Sensory testing of spreadability am investigation 
®f rheological <mdltiew operative during application 

of topical preparations, were don* oaca agtis by Burry 
uni Brace.30

The rheological pngcrties of utureh glycerol were 
investigated by Naduun und Jenson31. Thu rheological 

properties of the glycerin of itucdk coutuluiug i#7 und 

9% wheat Btanli respectively uni brought to golutiniuod 
by heating It In on autoclave at 120* for various 
periods of time were investigated using u parallel 
plate viscometer and flew curves obtained by a Brookfield 
Syncro-Laetic Yiseemater. The beat distribution in the 
ointaeat during autoclaving was also

22Davis at alT* stated that the very versatility of 

the instrument can lead to probleou Xs automatic node* 
different cooblaatleaa of sweep tines and maximum sheer 
rates elter the rheogran dug* end interleberatory 
coaparlaons nay be difficult.

IBBeylan abaarvad the slip 
er plata aurfaea. 90 niainisa 

uaa lung sweep tinea#

t the alip of material at tha coma 
niainisa thaaa errors, one should 

partieularly with the larger cones.

A oornnsa scarce of trouble in cone-plate vlacometry 
is that the instrument nay eject materiel from the gap# 

Bor example, seem batches of soft paraffim provide very



3*S*a.

Irregular rheagrams when teated in automatic node.
Dm TllCMlttr lllMtt COMpletely toq^tll the IMflt 
im the gap after the ^ur point u that tha 
Murnrad torqua fall* ta almost aero.

24MKMumll «1aaervud tha Increase la temperature
at extreme ahaar rataa because af viscous heating*

22•*al. observed tha serious artlfacta la 
tha ifeeogran tea to tha evaporation at tha fraa aaxf aca 
of tta material# even when ha used aa antleroperation 
unit*
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mmMaMh mmmmm,
•elected craaa haaaa ware analysed far thalr 

rheological behaviour by ftheotest-2 machine using tha 
theraoatatic vessel to aalataia tha tonporature 30jd* 
during tha measurements. About 30 g of tha preparatlon 
waa uaad far ateh flaw curve ualag system*

Tha flow curves ware drawn and analysed far tha 
daairad data# Ilka area af tha thixotropic loop# 
apparent viscosity at tha top af graph, yield value# 
ate* and are eoapatei in Table 4-33* The meaaursemnta 
won repeated twice and average values mure taken after 
erne month atoraga at k.T*

Tha-tKiK-otropie index la generally taken an tha area 
eireunaerihad by tha kyetereaia loop of tha rheograat.

•y indicating the ahaaring atraaa# ri# aa tha 
intercept of tha down curve with abaclaaa# tha mention 
in tha dlagran la determined* Thia value indieataa tha 
dogma to which tha internal atrueturo of tha ayatan hen



TABLE 4-5:
COBtlnwm 8h*»r Blwawtry Data of Cream b«m Mo* 1.

Speed
Shear
rate
r.p.m

Average of 
shear stress

u.c. 2dynes/cm

Average of 
shear stress

D.C. 2 dynes/cm

lb 0.5 118.6 69.18
2b 0.9 207.55 88.95
Im 1.0 237.2 88.95
3b 1.5 311.32 118.60
2a 1.8 335.8 177.90
4b 2.7 459.6 237.20
3a 3.0 474.4 266.85
5b 4.5 548.52 365.67
4a 5.4 632.53 444.75
6b 8.1 761.00 553.47
5a 9.0 830.20 612.77
7b 13.5 1008.10 761.01
6a 16.2 1097.05 879.60
8b 24.3 1334.25 1008.10
7a 27 1393.55 1057.01
9b 40.50 1670.28 1284.75
8a 48.6 1788.90 1403.43

10b 72.9 2065.38 1719.70
9a 81.0 2184.42 1848.01
lib 121.5 2609.20 2213.86
10a 145.8 2796.98 2391.76
12b 218.7 3182.43 2885.93
11a 243.0 3350.45 3163.83
12a 437.4 4030.03

Kay » U.C. • Upeurve
D.C. - Demi curve
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TABLE 4-6;

Contlnaoua Shear Rheoaetry Data of Crow Ban So. 2.

Speed
Shear
rata
r.p.st

Average of
ehear stress

O.C. 2 
dynes/ca

Average of 
shear stress

D.C. 2
dynea/ca

lb 0.5 489*225 311.325

2b 0.9 853*3 504.05

la 1,0 711*8 548.525

3b 1*5 874*87 638*475

2a i.a 1022.92 696.775

4b 2*7 1383*9 948*8

3« 3*0 1452*85 1022.925

5b 4*5 1860*4 1280*125

4t 5*4 2001.52 1526.975

€b 8*1 2520.25 1887*95

5* 9*0 2809*2 1957.05

7b 13*5 2890*875 2431*3

6* 18*2 3409.75 2809*2

8b 24*3 4280*5 3394*9

7a 27 4314.07 3756*725

9b 40*50 4862.6 4588.1

8t 48*4 5248.05 4966.15

20b 72.9 5870.7



TABLE 4-7-'
Continuous Shear Rhacwatry Data of Cn« Base Mo. 3

161

Speed
Shear
rate
r.p.st

Average of 
shear stress

U.C. 2 
dyncs/c*

Average of 
shear stress

D.C. 2 dyaes/csr

lb 0.5 177.9 118.4
2b 0.9 237.2 177.9
La 1.0 281.425 207.55
3b 1.5 324.15 237.2
2a 1.8 385.45 244.85
4b 2.7 474.4 294.5
3a 3.0 504.05 400.275
Sb 4.5 593 444.75
4a 5.4 711.4 474.4
Si •a 770.9 504
5a 9.0 1047.4 533.7
7b 13.5 1408.35 770.9
4a 14.2 1401.1 830.2

8b 24.3 2014.2 1154.35
7a 27 2134.8 1245.3
tb 40.50 2372 1440.4
Sa 48.4 2475.775 1719
10b 72.9 2787.1 2105.15
fa 81.0 2844.4 2253.4
lib 121.5 3057.1



TABIC 4-8:

162

Continuous Shaar ttaeswtry Data of Crow But No. 4.

Spaad Shaarrata
r.p.st

Avaxaga of shaar strassu.C. 2 dyaas/c*

Avaraga of shaar strassD.C. 2dynaa/aa
lb 0*5 222.375 88.95
2b 0*9 244.85 118.8
la 1*0 294.5 207.55
3b 1.5 415.1 294.5
2a 1.8 459.575 355.8
4b 2.7 422.05 489.225
3a 3.0 452.3 533.7
5b 4*5 800.85 007.025
4a 5.4 874.47 770.9
4b 8.1 1097.05 874.075
Sa 9.0 1124.7 948.5
7b 13.5 1184



TABLE 4-9
Continuous Shear RhaoiBetry Data of Ctmm Basa No. 5.

Spead Shaarrata
r.p.a

Araraga of abaar atraaatl.C. n dynea/cat

Airaraoa of abaar atraaaD.C. 2 dynaa/cn
lb 9.5 533.7 415.1
2b 0.9 755.07 533.7
la 1.0 830.2 576.175
3b 1.5 885.5 557.125
2a l.B 1022.92 770.9
4b 2.7 1274.95 1066.1
3a 3.0 1457.575 1067.4
5b 4.5 1955.9 1362.9
4a 5.4 2253.4 1550.4
ft 6.1 2975.83 1942.07
5a 9.0 3115.25 2490.6
7b 13.5 3795.2 2787.1
5a 15.2 3975.1 3498
m 24.3 4788.475 4165.825
7a 27 4852.6 4477.15
9b 40.50 5514.9



164

TUMIM 4-10 i Continuous Shanr Rhaonartry Bata of Crmam 

ISSL&J*

Spaa4
Shaar
rata
r.p.aa.

Avaraga of ahaar 
etna* ll.C. 
At&mw/tmr

Avaraga of 
atraaa D.<dyna^/cM2

lb 0.5 192.723 118.4
2b 0*9 252.023 148.23
la 1.0 281.475 177.9
3b l.S 333.8 237.2
2« 1.8 459.4 244.85
4b 2.7 489.223 294.5
3a 3.0 333.7 415.1
Sb 4.5 449.125 444.75
4a S.4 494.775 459.575
4b 8.1 783.025 474.4
Sa 9.0 830.2 533.7
7b 13.3 1008.1 407.825
4a 14.2 1037.73 422.45
8b 24.3 1141.425 711.4
7a 27 1184 721.483
9b 40.30 1289.779 889.5
8a 48.4 1334.25 933.973

10b 72.9 1524.975 1008.1
ta 81.0 1371.45 1047.4

lib 121.3 1492.4 1184
10a 143.8 1894.4 1334.25
12b 218.7 2075.3 1779
11a 243.0 2194.1 1847.95
12a 437.4 2357.173



165
TABm «-n:

Contlnuoua Shoar Rhaomatry Data of Crow Baaa no. 7.

Spaod
Shoar
rata
r.p.n

Avaraga of 
ahoar atraaa

9.C. 2
dynaa/cat

Avorago of 
ahoar atraaa 

D.C. 2 
dyaaa/oar

lb 0.5 177.9 116.6
2b 0.9 237.2 146.45
la 1.0 296.5 207.55
3b 1.5 415.1 296.5
3a 1.6 474.4 3S5.4S
4b 3.7 661.95 533.7
3a 3*0 711.6 593
5b 4.5 933.96 741.25
4a 5.4 1067.4 630.2
6b 6.1 1245.3 1008.1
Sa 9.0 1304.6 1141.53
7b 13.5 1541.6 1289.779
6a 16.3 1660.4 1467.675
8b 34*3 2060.67 1764.179
7a 27 2223.55 1667.95
fb 40.50 2994.65 2105.19
6a 46*6 3172.55 2312.7

19b 72.9 3364.62 2668.5
9a 63.6 3567.59 3024.3

11b 1SX.S 4062.05 3424.575
10a 145.6 4326.9 3765.55
13b 216.7 5040.5 4664.7
11a 243.0 5307.35



TABLE 4-12:
166

Continuous Shaar Rhaowatry Data o< Craan Basa no. 8.

Spaa*
Shaar
rata
r.p.a

Avaraga of 
shaar strata

U.C. 2 
dynas/cm

Amiga of 
■haft** strass

D.C* 2 
dynaa/cssi

lb 0.5 168.016 118.6
2b 0.9 257.0667 148.25
la 1.0 306.383 177.9
3b 1.5 365.683 237.2
2a 1.8 405.217 266.55
4b 2.7 523.817 296.5
la 3.0 583.117 a Jt

5b 4.5 691.833 474.4
4a 5.4 721.483 474.4
8b 8.1 780.883 533.7
5a 9.0 820.416 563.35
7b 13.5 899.283 622.65
6a 16.2 968.367 652.3
a» 24.3 1008.1 741.25
7a 27 1086.933 859.8$
9b 40.50 1116.816 919
8a 48.6 1156.35 978.3

19b 72.9 1255.183 1052.45
9a 81.0 1304.6 1141.525

11b 121.5 1492.383 1319.425
10a 145.8 1620.866 1452.85
12b 218.7 1887.715 1660.4
11a 243.0 2016.2 1779
12a 437.4 2640.90



167
IMkOsia * .Skumtea: Balo .ft*, carftfli

lags..Iff*.%*

Speed
Shear
rate
r.p.a.

Average at shear 
stress 8. C.
dynes/ca*

Average af shear 
stress B.-C. 
dynes/ea*

lb 0.5 174.6 118.6
2b 0.9 252.025 177.9
la 1.0 281.675 207.55
3b 1.5 326.15 252.025
2a 1.8 585.45 266.85
4b 2.7 474.4 296.5
5a 5*0 504.05 402.25
5b 4.5 595 450.75
4a 5.4 712.6 480.2
6b 8.1 970.9 499.75
5a 9.0 1067.4 849.55
7b 15.5 1408.35 919.15
6a 16.2 1690.05 963.625
8b 24.3 2105.15 1120
7a 27 5154.8 1186
9b 40.50 2520.25 1660.4
8a 48.6 2640.9 1779

10b 72.9 2979.83 2512.7
9a 81.0 3024.3 2520.25

11b 121.5 3520.8



TABLE 4-14:
168

Continuous Shear Bheomatry Data of Cream Base No, 10.

Speed
Shear
rate
r.p.m

Average of 
shear stress

U.C. 2 
dynea/c*

Average of 
shear stress 

D.C. 2 
dynes/cm

lb 0.5 276.733 237.2
2b 0.9 365.683 296.5
la 1.0 454.633 355.8
3b 1.5 513.933 415.1
2a 1.8 573.233 474.4
4b 2.7 721.483 593
3a 3.0 751.133 652.3
Sb 4.5 889.5 770.9
4a 5.4 988.333 889.5
6b 8.1 1245.3 1082.225
Sa 9.0 1344.133 1186
7b 13.5 1749.35 1482.5
6a 16.2 1925.116 1660.4
8b 24.3 2233.633 1894.4
7a 27 2312.7 1956.9
9b 40.50 2717.916 2194.1
8a 48.6 3083.6 2312.7
10b 72.9 3241.733 2609.2
9a 81.0 3370.216 2727.8
lib 121.5 3755.666 3142.9
10a 145.8 3973.1 3320.8
12b 218.7 4289.366 3554.5
11a 243.0 4398.08 4032.4
12a 437.4 5020.733



TABLE 4-15:
pontfnoons Shear RheoiBetry Pate of Creae Base Mo* 11.

Sp««d
Sheer
rets
r.p.m

Average of 
sheer stress

U.C. . 
dynes/cn

Average of 
sheer stress 

D.C. 2 
dynes/csr

lb 0*5 237.2 118.8
2b 0*9 29fi.S 148.25
le 1*0 328.15 192.875
3b 1*5 355.8 237.2
2e 1.8 415*1 298.5
4b 2,7 474.4 355.8
3s 3,0 533.7 415.1
5b 4,5 593 474.4
4s 5.4 852.3 533.7
fib 8.1 758.075 852.3
5s 9.0 830.2 898.775
7b 13,5 1008.1 830.2
fie 16,2 1128.7 919,15
Sb 24.3 1408.375 1087.4
ts 27 1482.5 1141.525
9b 40.50 2018.2 1304.8
is 48.fi 2253.4 1423.2

20b 72.9 2372 1845.575
9s 81.0 2505.425 1779
lib 121.5 2549.9 2253.4
20s 145.8 2888.5 2490
22b 218.7 3053.9



TABU 4-1$:

Continuous Shear Rheoaetry Data c£ Crea* Base Ho, 12.

170

Speed
Shear
rate
r*p*M

Average of 
•hear stress 

».C. 2
d ne s/cm

Average of 
shear stress 

D.C. 2
wyiwUy wWi

lb 0.5 973.179 355*8
2b 0.9 492.3 415*1
la 1*0 711.4 548.929
3b 1*5 830*2 548*525
2* 1*8 948.8 593
4b 2.7 1184 726*425
3a 3*0 1200*329 770*9
5b 4*5 1334*29 948*8
4a 5*4 1492*89 1037.79
4b 8*1 1690*09 1274*99
Sa 9*0 1744*179 1334*25
7b 13*5 2105*19 1630*75
4a 14*2 2233*625 1749*39
8b 24*3 2460*95 1956.9
7a 27 2520*25 2105*15
9b 40*90 2846*4 2253.4
8a 48*4 2965 2431*3

10b 72.9 3231*85 2787.1
fa 81*0 3320*8 2876*5

11b 121*9 3735*9 3320*8
10a 149*8 3943.49 3528*05
12b 218.7 4417*85 4091*7
11a 243.0 4506*8 4358.55
12a 437.4 5633*5



TABLB 4-17:
171

continuous Shaar Rhadbatry Data of Craaw Basa No. 13.

SpMd
Shaar
rata
r.p.si

Avaraga of
shaar strass

U.C. 2 
dynas/cm

Avaraga of 
shaar strass

D.C. 2 
dynas/c»

lb 0.5 474.4 296.5
2b 0.9 622.65 355.8
la 1.0 652.3 415.1
3b 1.5 711.6 444.75
2a 1.8 830.2 533.7
4b 2.7 948.5 593
3a 3.0 1008.1 652.3
5b 4.5 1186 830.2
4a 5.4 1304.6 948.8
6b 8.1 1526.975 1126.7
5a 9.0 1541.8 1186
7b 13.5 1719.7 1363.9
6a 16.2 1838.3 1482.5
6b 24.3 1894.4 1660.4
7a 27 1956.9 1719.7
9b 40.50 2134.8 1894.4
8a 48.6 2288.575 2016.2

10b 72.9 2490.6 2194.1
ta 81.0 2609.2 2312.7
lib 121.5 2965 2668.5
19a 145.8 3202.2 2846.5
12b 218.7 3617.3 3261.5
11a 243.0 3676.6 3409.7
12a 437.4 4358.55



TABLE 4-18:
N*

Continuous Shear Rheometry Data of Gresst Base Mo. 14.

Speed
Shear
rata
r.p.rn

Average of 
•hear stress

U.C. 2 
dynes/c*

Average of 
shear stress 

D.C. 2 
dynes/on

lb 0*5 474.4 237.2
2b 0*9 593 355.8
la 1.0 652.3 474.4
3b 1.5 711.6 533.7
2a 1*8 770.9 593
4b 2.7 933.975 696.775
3a 3.0 1008.1 741.25
3b 4*5 1126.7 815.275
4* 5*4 1260.129 933.975
6b 8*1 1438.025 1111.775
5« 9*0 1482.5 1141.425
7b 13.5 1571.85 1200.725
6a 16*2 1601.1 1319.475
8b 24*3 1764.175 1408.525
7a 27 1808.65 1452.85
9b 40*50 1956.9 1601.1
8a 48*6 2075.5 1704.875

10b 72.9 2268.45 1880.775
9a 81.0 2283.5 2016.2

11b 121.5 2535.075 2238.575
10a 145.8 2683.325 2401.65
12b 218*7 3113.25 2757.45
11a 243*0 3261.5 3009.475
12a 437.4 3854.5



TABLE 4-19:
173

Continuous Shear Rheometry Data of Cream Base Mo* IS.

Speed
Shear
rate
r*p*m

Average of 
shear stress

U.C. 2 
dynes/cm

Average of 
shear stress 

D.C. 2
dynes/cn

lb 0*5 355.8 192.725
2b 0*9 444.75 222.375
la 1*0 504.05 237.2
3b 1.5 593.00 252.025
2a 1*8 669.125 296.5
4b 2.7 845.025 355.8
3* 3.0 904.325 385.45
Sb 4.S 1112.1 474.4
4a 5.4 1393.85 563.35
6b 8.1 1630.75 593
5a 9.0 1749.35 669.125
7b 13.5 2031.025 874.675
6a 16.2 2149.625 1022.925
m> 24.3 2283.05 1319.475
7a 27 2341.35 1349.075
9b 40.SO 2579.55 1571.45
8a 48.6 2742.625 1749.35

10b 72.9 3113.25 1986.55
9a 81.0 3261.5 2105.15

lib 121.S 3646.95 2490.6
10a 145.8 3750.725 2668.5
12b 218.7 3943.49 3068.765
11a 243.0 4017.575 3291.15
12a 437.4 4329.00



TABU 4-20.*

Continuous Shaar Rhaomatry Data of Cum Bass No. 16.

Spaad
Shsar
rata
r.p.a

Avaraga of 
shaar strass

O.C. 2
dynas/ca

Avaraga of 
shaar strass

D.C. 2
dynas/c*

lb 0.5 355.8 118.6
2b 0.9 474.4 222.375
la 1.0 504.05 370.625
3b 1.5 578.175 489.225
2a 1.8 637.475 533.7
4b 2.7 815.375 163.35
3a 3.0 889.5 637.475
5b 4.5 1067.4 711.6
4a 5.4 1186 815.525
6b 8.1 1438.025 934.175
5a 9.0 1304.2 993.45
7b 13.5 1408.375 1156.35
6a 16.2 1526.975 1245.3
8b 24.3 1749.35 1393.55
7a 27 1823.575 1482.5
9b 40.50 2164.45 1719.7
8a 48.6 2283.05 1823.75

10b 72.9 2535.075 1956.9
9a 81.0 2609.2 2045.85

11b 121.5 2965 2372.00
10a 145.8 3142.9 2505.425
12b 218.7 3632.125 2816.75
lla 243.0 3898.975 2935.35
12a 437.4 4151



TABLE 4-21:
175

Continuous Shaar Rhaomatry Data of Cr>« Bih mo. 17.

Spaad
Shaar
rata
r.p.a

Avaraga of 
shaar strass 

U.C. 2 
dynaa/ca

Avaraga of 
shaar strass

n f»V#V# a

dynas/c*

lb 0.5 504.05 177.9
2b 0.9 622.1 207.55
la 1.0 666.595 429.925
3b 1.5 785.725 503.5
2a 1.8 861.350 578.175
4b 2.7 1037.750 652.3
3a 3*0 1008.1 741.25
5b 4.5 1215.65 874.675
4a 5.4 1304.6 978.45
6b 8.1 1601.1 1215.65
5a 9.0 1734.55 1304.6
7b 13.5 1897.6 1541.8
6a 16.2 1986.55 1719.7
8b 24.3 2283.05 2075.5
7a 27 2372.0 2164.45
9b 40.50 2638.85 2431.3
8a 48*6 2816.75 2638.85

10b 72.9 3291.15 2994.65
9a 81.0 3454.225 3113.25

11b 121.5 4002.75 3558
10a 145.8 4239.95 3735.9
12b 218.7 4551.45 4121.35
11a 243.0 4595.75 4447.5
12a 437.4 5425.95



TABUS 4-32:

Coptinttovf Bhaar Khaoawitgy Data of Crtw Ian Wo, IS

8paa«
SBaar
rata
r.p.a

Avaraga of 
ahaar atraaa 

u.c. 2
dynaa/ca

Avaraoa of 
ahaar atraaa

D.c. 2
itywaa/rw

IB 0.5 340.975 103.775
1* 0*9 311.45 118.4
it 1.0 41S.1 118.4
Ik l.S 474.4 118.4
2a 1*8 S04.0S 148.25
4B 2.7 533.7 177.9
3a 3*0 $43.35 207.55
SB 4 .5 422.45 237.2
4a 5.4 711.4 244.85
4b 8.1 904.335 429.925
Sa 9.0 993.275 548.525
7B 13.5 1141.525 578.175
4a 14.2 1245.3 452.3
IB 24*3 1497.325 933.975
7a 37 1554.425 1022.925
tB 40 .SO 1942.075 1319.425
•a 48*4 2031.025 1497.325
10b 72.9 2327.525 1912.425
9a 81.0 2490.4 1927.25
lib 121.5 2874.05 2283.05
10a 149.8 3142.9 2520.25
12B 218.7 3587.45 3009.475
lla 243.0 3750.725 3187.375
12a 437.4 4455.05



TABLE . 4-23:

Continuous Shaar Rhaomatry Data of Craam Bass Mo. 19.

.177

Spaad
Shaar
rata
r.p.ai

Avaraga of 
shaar strass

u.c. 2dynaa/csr

Averaga of 
shaar strass

D.C. 2 
dynas/car

lb 0.5 192.725 103.775
2b 0.9 355.8 103.775
la 1.0 385.45
3b 1.5 459.575 118.8
2a 1.8 533.7 118.8
4b 2.7 887.125 148.25
3a 3.0 741.25 177.9
5b 4.5 889.5 177.9
4a 5*4 1008.1 207.55
6b 8.1 1245.3 207.55
5a 9.0 1274.95 237.2
7b 13.5 1438.025 252.025
9a 16«2 1482.5 252.025
8b 24.3 1779 281.675
7a 27 1793.825 340.975
fb 40.50 2018.2 474.4
8a 48.6 2105.15 563.35

10b 72.9 2297.875 815.375
9a 81.0 2253.4 978.45

lib 121.5 2312.7 1245.3
10a 145.8 2372 1393.6
12b 218.7 2490.8 1838.3
11a 243.0 2809.2 2075.5
12a 437.4 3024.3
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i .

TABLE , 4-24:

Continuous Shaar Rhaomatry Data of Crown Baoo Mo* 20-

Spaad
Shaar 
rato 
r .p.n

Avaraga of 
shaar strass 

U.C. 2 dyMi/ca*

Avaraga of 
shaar strass

D.C. 2
dynaa/c*

lb O.S 385.45 237.2

2b 0.9 504.05 237.2

la 1.0 543.35 237.2

3b 1.5 494.775 296.5

2a 1.8 770.9 355.8

4b 2,7 948.8 474.4

3a 3.0 1008.1 533.7

§b 4.5 1304.4 667.125

4a 5.4 1462.5 770.9

4b 8*1 2014.2 1008.1

Sa 9*0 2105*15 1067.4

7b 13.5 2549.9 1304.4

4a 16.2 2727.6 1482.5

8b 24.3 3202.2 1853.125

7a 27 3350.45 1984.55

9b 40.50 3474.6 2372

8a 48.4 3913.8 2666.5

10b 72.9 4239.35 3024.3

9a 81.0 4584.7 3558

11b 121.5 4951.55 4506.8

10a 145.8 5099.8



TAB 148 4-25
Continuous Shttr Rheometry Data of Cream Basa Ho. 21*

Spaed
Shear
rate
r.p.m

Average of 
shear stress 

U.C. 2 
dyne a/cm

Average of 
shear stress

D.C. 2 dynea/cm

lb 0.5 355.8 296.5
2b 0.9 474.4 400.275
la 1.0 504.05 444.75
3b 1.5 593 518.875
2a 1.8 652.3 622.65
4b 2.7 786.875 669.775
3a 3.0 845.025 698.775
Sb 4.5 1037.75 845.025
4a 5.4 1186 904.325
6b 8.1 1393.55 1052.575
3a 9.0 1452.85 1141.525
7b 13.3 1690.05 1304.6
6a 16.2 1838.3 1423.2
8b 24.3 2134.8 1573.45
7a 27 2253.4 1630.75
9b 40.50 2668.5 1764.175
8a 48.6 2742.625 1808.65
10b 72.9 3024.3 2060.675
9a 81.0 2965 2105.15
lib 121.5 3113.25 2416.48
10a 145.8 3187.375 2609.35
12b 218.7 3528.1 2935.35
11a 243.0 3691.425 3039.1
12a 437.4 3973.1
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TABLS 4*26:

Continuous Shssr Rhsomstry Pats of Crssw Ba— Ho. 22.-

Spssd
Shssr
rsts
r.p.a

Avsrsgs of
shssr strsss

U.C. 2 
dyn«*/cm

Avsrsg* of 
shssr strsss 

D.C. 2 
dynsfl/cM

lb 0.5 295.5 103.775
2b 0*9 385.45 133.425
Is 1.0 415.1 118.6
3b 1.5 504.05 118.6
2s 1.8 533.7 133.425
4b 2.7 726.425 179.9
3s 3.0 741.25 133.425
5b 4.5 948.8 179.9
4s 5.4 1082.45 177.9
fb 8.1 1452.85 207.55
5s 9.0 1482.5 237.2
7b 13.5 1577.775 252.025
5s 15.2 1690.05 296.5
8b 24.3 1956.9 355.8
7s 27 1986.55 385.45
fb 40.50 2119.975 489.225
8s 48.5 2134.8 548.525

10b 72.9 2431.3 726.425
fs 81.0 2520.25 785.725
lib 121.5 2727.8 1052.8
10s 145.8 2890.875 1215.65
12b 218.7 3172.55 1734.525
11s 243.0 3261.5 1956.9
12s 437.4 3439.4
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TABLE 4-27;

Continuous Shear Rheometry Data of Cream Bas* Ho. 33-

Speed
Sh**r
rat*
r.p.m

Av*r*g* of 
shear stress

U.C. 2 
dynea/cm

Average of 
shear stress

D.G* j
dynes/cm

lb 0.5 340.975 118.4
2b 0.9 355.8 118.4
1* 1.0 370.425 148.25
3b 1.5 385.45 177.9
2« 1.8 415.1 177.9
4b 2.7 533.7 281.475
3* 3.0 543.35 340.975
Sb 4.5 830.2 489.225
4* 5.4 948.8 437.475
4b 8.1 1154.35 889.5
$• 9.0 1304.4 993.275
7b 13.5 1343.9 1047.4
4a 14.2 1571.45 1145.525
8b 24.3 1897.4 1393.15
7a 27 2001.375 1554.425
9b 40.50 2384.825 1882.775
8a 48.4 2594.375 2134.8

10b 72.9 3142.9 2483.325
9« 81.0 3305.975 2890.875

lib 121.5 3824.85 3305.975
10* 145.8 4134.175 3402.475
12b 218.7 4818.125 4091.7
11* 243.0 5055.325 4313.925
12* 437.4 5544.55



TABIC 4-28:
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Continuous Shaar Rhaomatry Data of Craan Baaa Mo* 24*

Sptad
shaar
rata
r.p.a

Avaraga of 
shaar atrass

U.C. 2 
dynaa/cst

Avaraga of 
shaar strass

».C. 2
dynaa/oa

lb 0.5 370.825 237.2
2b 0.9 385.45 237.2
la 1*0 415.1 252.025
3b 1.5 474.4 268.85
2a 1.8 504.05 266.85
4b 2.7 593 326.15
3a 3.0 711.8 355.8
5b 4.5 1008.1 474.4
4a 5.4 1171.175 533.7
ib 8.1 1815.925 652.3
5a 9.0 1958.9 815.525
7b 13.5 2031.025 904.325
•a 18.2 2149.825 1022.925
flb 24.3 2388.825 1274.95
7a 27 2490.8 1408.425
9b 40.50 2742.825 1808.65
8a 48.8 2920.525 1942.075

10b 72.9 3320.8 2372
9a 81.0 3483.875 2505.425

ilb 121.5 3987.929 2876.05
10a 145.8 4121.35 3068.775
12b 218.7 4417.85 3498.7
11a 283.0 4491.975 3802.475
12a 437.4 4832.95



TAB LX 4-2*
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Contlawms Shear ftheouftry Data of Cream Base Mo* 25.

Spaed
Shear
rate
r.p.si

Average of 
shear stress 

0. C. 2dynea/c®

Average of 
shear stress 

D»C« 2dyaes/c*

lb 0.5 148.25 88.95
as 0.9 385.4$ 88.95
la 1.0 415.1 88.95
3b 1.5 474.4 88.95
ta 1.8 504.05 88.95
4b 2.7 553.35 103.775
la 3.0 607.825 103.775
5b 4.5 859.85 118.6
4a 5.4 919.15 118.6
fill 8.1 1037.75 148.25
5a 9.0 1171.175 192.725
7b 13.5 1260.125 237.2
fia 15.2 1319.425 266.85
8b 24.3 1497.325 355.8
7a 27 1512.15 385.45
9b 40.50 1719.7 533.7
8a 48.5 1823.475 593

10b 72.9 2105.15 800.55
9a 81.8 2194.1 ’ 880.9

lib 121.5 2075.5 1052.575
10a 145.8 2134.8 1171.175
12b 218.7 2268.225 1645.575
11a 243.0 2357.175 1764.175
12a 437.4 2638.85



TABLE 4-30:
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Continuous Shoar Rhaomatry Data of Groom Baaa No* 26 •

Spaad
Shoar
rata
r.p.m

Avarogo of 
•haar atxoaa 

U.C. 2 
dynao/cm

AVOTO0O Of 
ahaar atrasa 

D.C. 2 
dyaaa/c»

lb 0*5 785.72$ 489.225
2b 0.9 815.375 504.05
in 1.0 845.025 533.7
3b 1.5 919.15 533.7
2a 1.8 948.8 563.35
4b 2.7 1097.85 563.35
3ft 3.0 1126.7 593
5b 4.5 1186 622.65
4a 5.4 1304.6 622.65
<b 6.1 1681.1 741.25
!• 9.8 1660.4 630.2
7b 13.5 1764.175 918.8
6a 16.2 1897.6 1052.575
Sto 24.3 2134.8 1349.075
7a 27 2238.575 1482.5
9b 40.50 2653.675 1882.775
B* 48*6 2831.575 2016.2

10b 72.9 3320.8 2372
9a 81.0 3543.175 2475.775

11b 121.5 4136.175 2965
10a 145.8 4343.725 3202.2
12b 218.7 5114.625 3928.625
11a 243.0 5203.575 4180.65
12a 437.4 5617.975



185

TABU .. 4-31:

Continuous Shear fthaonatry Data of Craa* Baaa No. 27.

SjNMMl
Shaar
rata
r.p.m

Avaraga of 
ahaar atraaa 

U.C. 2 
dynaa/caa

Avaraga of 
ahaar atraaa

D.C. * 
dyaas/an

a» 0.5 578.175 296.5
2b 0.9 622.65 326.15
la 1.0 667.125 326.15
3b 1.S 726.425 355.8
2a 1*8 741,25 355.8
4b 2.7 770.4 385.45
3a 3.0 830.2 385.45
Sb 4.5 889.5 385.45
4a 5.4 963.625 415.1
6b 3.1 1037.75 533.7
fa 9.0 1215.65 578.175
7b 13.5 1334.25 622.65
6a 16.2 1349.075 741.25
8b 24.3 1586,275 948.8
7a 27 1615.925 1022.925
9b 40.50 2060.675 1349.075
8a 48.6 2237.075 1527.325

10b 72.9 2668.5 1888.425
9a 81.0 2846.4 2001.375

11b 121.5 3394.925 2535.075
19a 145.8 3661.775 2727.8
12b 218.7 4299.25 3500
11a 243.9 4447.5 3691.425
12a 437.4 5010.85
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FIG. 4-11
RHEOGRAMS OF THE CREAM BASES No,-16 & No-18
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baas faStTOVaf kf *!>• pbaw* g|Mga Md,^^BWWP ^^P jK ^BPW^P Jm B^^P^P^^b BI^BP^^^^PBBHaB* WP bP*BP ^PPBIPBBP BB^B^^^BiPBIB ^B

Tba thru Mnattar aimaraat wlaaasltw aft abaBH^Hn^^PPMW PP^^P^^P IP WPWp^^P^^PBIPBiW Bp^V BBPbW BaBpPBP

tOB.WlaiA Vlllia MBS tha m-rmm of t>f hVBttMli 1 loflaBW^^^P ^p BBB^^B ^^^P^P^^P BBi^BP' B^PbBB ^^^^P^P^^P BB^j^P BIP ^^BWIbBB* BIPBIIP^BBbPP BB*BI^^BP^^Bp

•m OOasiA#K«4 tO INI aaOSSSaVf Iff** mft iciaat f Or thS 

Bapppiwt4ft* af aba tbixatrony aaA olastlo flaw.BiwBP^W BP^^P ^PPWPBPBPP ^P^P B^PP^^b PBWP^WW PWP BPWIP^P BB^P^^P ^BFWPBB*PP BI^B^PP br bpppw a

aba ajraa a£ tte hvitarBaii laoa waa Aatanaiaan law ,wbbw bbbbp ^fbp w^^p P«ja aw ^pbpbib bpwpb^wbp ^^p^pb^^^p ^PBBBar b^^bp bwb^BP'^^bbbpbi^bb^bbp bpb

ayywiwj fg a papar# gattigj axt iMft walgblag*

<Hwa t)ia rhaologleal1 y ayslnstaf ymlilag baaas 

mueh aalaataf aaft tiMi foraala of tba salactaf basaa am 

rscortaf 1* Tabla 4«)1 and tba ocagaalta data of abawa 

baaas an vnuM la Tabla 4«ll. Tima tiw^slaoliyleaUy 
ayslnstad psaa&sisg baaas anil>anoastlywsad la tbs Jgi 

jUygi Mdloaaaat ralaaaa aa^pariaaaias#

l.<

Om fminUrdi sad tM bydrapfeillc oraasi basaa wum 

praparad wsiag tba dlffaraat goaoastratlaa of «nmm1| 
im< iagnUnta. Ttia feraulaa of all tlia basaa itciiiai 
la Taiala 4-1. First *cr*a*i*s syalwatiea waa Imafl oa 
Da following dssirabla akarteuriatlsa •

(1) $gMifZ i

dralay particlaa absarrad vbsa bass spraadad 
aa **>• bank of aba band ar ratafcad bstwaans^bwbp pbp^i^w^^^w wbp ^^wbp bbpbps^^^wi ^psp wp ^p^p ^p^p^pp

tbasti t1** *hp flrat fisgsr•
(2) laaaratlwi i

■anTit 1 an of althtr ail or watar was obsarvad•IP BB^^^P^^WBP ^WP BP^P^PI^P ^PPP ^^PBPB WpWPPP PPBBBBPP ^BPPBP ^^^BBB BP^^B^^BB ^^^PBPPiP B^^BB^TW^BBPBP ^P BP^^^^B BP

(S) Satisfactory ♦
Physically atabla, wlsasl appa***®***# aawotb



<*> *asti&a$Mamx <

Any om of the following things was observed.
(a) Too thin consistency*
(b) Colour development*
(e) Separation of oil nnt wator within 

two woalrs of manufacturing data*

After first soraaning evaluation# seventy ana 
soloetod cream hasos wars subjected to saeend soraaning 
evaluation in which tha pK, spreadability# water washa- 
bility wore checked initially ami after one nonth 
storage at different conditions (AC# K.T.4 37* and 43* 
at 80* BN) and the data recorded in Table 4-2 • After 
second soraaning evaluation sixty selected cream bases 
were subjected to third screening evaluation in which 
consistency# penetration and ^readability of the cream 
bases were checked and data recorded In Tables 4-3 mod 
4-4* After third screening evaluation thirty four 
selected cream bases were subjected to rheological 
studies in which all the cream bases vindicate non- 
Newtonian flow characteristics as no part of the 
rheegran is linear# hence the viscosity cannot be 
expressed by a single value# as is the case with 
Newtonian fluids* As such a determination corresponds 
to a single point on the curve and would not give a 
correct picture about the nature of tha substance 
exhibited pscedoplastic flew behaviour* Unlike 
Bingham - bodies such bases exhibit no yield value# 
but instead are characterised by rheegrams which 
approach the origin or nearer to the origin of the



188
grqph as la eiM of sewtonlan liquids. N9Wf«r, isilki 
tia liMtf ovrvt for Iwteiias materiaIs tho poeudo- 
flistio flow curve woo aoa linear. In tltooo eoooo tho 
oho or otrooo 414 aot increase linearly with tho sheer 
rote# hoaeo tho viscosity did aot remain constant st 
dlfforont roto of ohoor. Tho olaglo polat deterniaetlono 
for tho two pseudeplestic hoooo eoold aoorly ho tho o«ao 
even thoagh rhoogrsmo for thooo two boooo could have 
markedly dlfforoat curvatures. Tho vloceelty of pseudo- 
plootlc ouhotonco doerooooo with laerooolag roto of 
shoor. Za ouch eoooo compering viscosities becomes 
difficult# hocouoo depending oa the points oa curve 
ooloctod for determination oatlroly dlfforoat eoacluoloao 
ore llkoly to ho rosohod.

Apparent vloooaltloo of cream hoooo aoy ho ehtoinod 
ot oay roto of ohoor from tho dope of tho tangent drown 
to tho curve ot cay specified point, however# the soot 
ootlofeatery representation of pooudeplootic aotorlolo 
of thlo typo 10 prohehly tho whole graphical plot of tho 
entire consistency curve.

The curved theegreso for o pooudeplootic notorial 
remit from o sheering action oa the long chained 
molecules or other ecaplaa structures of tho notorial 
which ore disarranged and netted together ot root oad 
renaia so ot low Shear rotes# hut which toad to b ocean 
aligned at higher rote of ohoor. The neterlelo used 
for the preparation of the crons hoooo fem a suitable
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physical structur* which is likely to bo responsible 
for pseudoplastieity. Sows of the solventsassociated 
with tho molecules msy slse be excluded os the parti
cles align and tbs resistaoce of tho ofleaUtely Mailer 
particles to flew is reduced to sesw extent9 • Hence 

such systems* are refarrbd to as 'toear rate thinning*.

It was observed fresi all the rheegrems that tbe 
UP curves and the down curves for all tbe bases could 
act be superimposed. ibis was probably because tbe 
dispersions were broken down and the consistency was 
reduced as exhibited by down curve, this property ef 
sen! solids is tamed as thlxetrephy and may be described 
as a reversible isothemal sol-gel transf creation• 
yellowing tbe brock dawn of the structure by the increase 
ef shearing stress# s period of tisw is required to 
elapse, before fluid reeevers its original consistancy.

this in tbe mein reason ee to vby the 19 curves 
end dawn aurvaa shown in figurea did net coincide# but 
Insteed fomsd a leap ef byeterisis. The leepe formed 
by the up-curves and dewn-eurvee ef thixotropic materials 
result from e gel like structure which is broken down as 
tbe materiel is agitated. Xn this region ef shear the 
structure is epparantly in the process of reforming# 
just as it is when the materiel is allowed to stand 
undisturbed.10

These above par Meters have clearly defined the 
thixotropy sad plasticity sf the system.
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lht pluUeity of t tyitoi is iuoeltt«d with 

tho presence of flocculated particles is tho «oaont» 
rated supouiM* Ai i rcmitf « continuous structure 
is net up thmghiut tho systeau Tho yiall value is 
present kM«tn of tho contacts hotwooo aijaerak 
particles ihieh anot ho broken down before flow to 
oamrf consequently tho yield value io on indicative of 
tho force of floeoditim* VrietlonaX foreoo hotwooo 
tho aoving particles eon oloo contribute to tho yield 
value* ho tho fioUi value lo oxcoodod any further 
increase in shearing otrooo brings about o directly 
proportional ineroooo in ohoor rate*

Thixotropy nay ho ooid to ho duo to tho prooonoo 
of oooynotric portleloo which* throogh nwuerews points 
of ewdoet* not op o Xoooo throo dimensional network 
throughout tho ooopXo. At root# tho otruetwro oonforo 
oono degree of rigidity on tho systeau Ao ohoor io 
•ppXiod nd fXow otorto# tho otnaotnro hogino to brook 
down on tho points of eontoct oro disrupted and tho 
portieXon beoous oXignod sad tho notorioX ondorgooo 
gel-te-sol trensforuatlon, and onhihit ohoor thinning* 
Open renvoi of tho otrooo# tho otruetwro otorto to 
roforn* tho proeooo being not inotontonoowof rothor it 
is progressive restoration of consistency os tho sooy- 
notrio porticXoo eon into contoet with eaeh other by 
undergoing rental Brownian Movement#



CeatiBueas liBir flow eunrta for ores* Imsm 
wen is tkt fora of anticlockwise hysteresis loops. 
Typical curves after one snath storage at 2S±1* ara 
shown in flgiins 4-1 to 4*14 awl records* la tables 
4-9 to 4-11. foxanlos of twenty moos selected erooB 
bases after rheological studios are recorded la Table 
4-32 and the ecsposlte data of above bases are recorded 
ia Table 4-33.
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