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the order of 10.7
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Introduction.

©n comparison with cellulose and starch,
proteins  have been largely neglected as
substrates for the  chemically initiated
grafting of vinyl polymers.
of graft copolymerization of hide collagen
with a variety ol vinyl monomers using
different initiating systems have been going
on in our Jaboratory for the past decade.
In the last few years scveral papers have
wéen  published reporting  various grafl
u)polvmcrs obtained by employing several

" techniques for generating free radicals on
inittiation  of -

the collagen molccule for
polymerization. In two previous  communi-
polymers
onto the collagen backbone.in the presence
using {luorescein been
these  studies
crythrosine was

dyes has.

of light,
(invalving

found to be the best
prCscnl investigation an altempt has been
made to determine the molecular weights
of the grafted poly (methyl methacrylatce)

“192

[nvestigations -

'; Molecular weights of the polymers were in
The number of grafting sites did nol show any sigaificant

side chains isolated by acid hydrolysiwfrom
collagen grafted with vmyl polymers: usmg. '
three different sensitizers. - The number of
grafting sites'on the collagen backbone has
also been determined and thé possible
mechanisms of the initiation are discussed.

Experimental

(0) Grafting procedure . "The collagen-g-
poly (methyl methacr ylate) samples were
prepared as described in earlier papers.”

The hydrolysis of the
carried out using
molecular weight

digestion  was

(b) Hydrolysis:
copolymers were
hydrochloric acid for
determination.  Pronase
carried out for the poly (methyl methacry-
late) side chains for infrared spectra.

gratt

(¢cy - Molecular weight o Fhe molceular
weight of the poly (methyl methacrylate)
side chain obtained from collagen-g-poly
(methyl methacrylate) samples was deter=
mined using a PCL suspended dilution
viscometer.! The number average molecular
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o wcigh_i.

__Resul(s and: Dlscusslon

Mn, the

cquation S _
[71] = 8.69 x 10" Mn"™ in benzene for
poly {(methyl methacrylate)

(d)- :Gmf.rmg.sucs : The number of graft-
ing sites on  the.collagen backbone was
calculated by the equation reported earlier.'

(¢) Infra-red '.sy)éa'lr'a :. To provide proof
of grafting the infrared spectra of the grafts

wiis. ccaleulated  using

, isolated by enzymatic. (pronase) hydrolysis

were taken with a “Perkin Elmer Model 337

' oratmg infra-red .spectrophotometer in the
v form ofpotassnum bromide pellets (500 mg)
~containing 2- 6 m;: _'powdered prolem

S In Tablel are.glven 'the moluuldr wcxghls
of poly (methyl methdcrylate) grafts isolated

~from collagen-g- poly (methyl methacrylate)

samples prepdred by crythrosmc, rosebengal
and phloxine - sensmz rs..

of the side chain poly, (methy! methacrylate)
is the same (about 10*) (Table 1) tor all the
graft copolymers .prepared by the

sensitizers. These - results show that
type of the sensitizer has no »
effect on the length of the poly (methyl
methacrylate) © chain . grafted onto  the
collagen - backbone; lSIm;Jar resulls were

the

= ulso obtained.by Huang et alin the cuse of

grafting of poly (mclhyl mcthduyldtc) on
" cellulose. '
* obtained in the prcsent study arc in agree~

molcculdx dd(d-

The™ wughl
ment with the - values rcporlcd by mvestlﬁ

gators which are mostly of the order of 10*,

~ The results (Table’ 1) also. indicate that'in
" the initial stages of grart -copolymerization,

the sensitizers initiated a large number of

_ growin;, poly methyl methacrylate branches,
- inagreement with Huang et al.®
mdcpcndcm of, th(. nmc of grumng. the
_number of ;,raftmg ‘'sites remains more or
less the same.

‘However,

This indicates that initially
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“ln - general, the
‘magnitude of . the: order of molccular weights

three .

stgnificant

the .lv.ul.lblc-umvc centres \\’I” he more
and the gmﬂmz, ol poly (methyl methucry-

late) w:ll ‘thus  be ‘more. But” on- further
increase in time of cxposure,.
active sites on collagcn backbone bcmg the
same, the molcculdr wcnght and the pereent
grafting of poly (mcthyl methacrylate) will
be increased (Table ). The infra-red
spectra of the poly (methyl methacrylate)
grafted side chains obtained by the pronase
digestion arc given in Figures 1 to 3. The
characteristic. pcak . for the poly- (methyl
methacrylate) side ‘chains centered at (1730
cm~') can be ‘scen along with the amide
absorption - (1550 cm~!, 1660 .cm™") Wthh

' _prov1dc the proof ot" gmfnng

In t_hc light of the cxpcr-imcnlal “results
three' mechanisms can be-discussed. (1) The
dye becomes cxcited to the higher encrgy

level followed by transition to the triplet.

state by inter system crossing, which in turn
activates the substrate collagen.
hypothetical-complex between the dye and
collagen may be formed in the .dark,. which
upon excitation-decomposes to. give rise (o
the activated collagen.
may transfer its excitation energy to the col-
fagen which in turn-may:decompose to give
rise to the active substrate: The f
concentration of the dye has decrcased after
cxposure, in the total system or when the
dye and wllugcn only ure cxposcd, indicates
that the. dyc is: consumcd intthe reaction.

Hence the: iust mechamsm nwy be: operalive.
' second -

Evidence:xin: " support. wrofssithe
mcchamem could not be obtmncd due.to the
hclerogcncnly;of the. syslun “The third me-

chanism. does ot bccomc possible becausc,

if the energy is transfe rlcd from the - excited
dye (6- the coll‘\gen, there - should be - no-
decrease in: comcnlmlxon ot (hc, dyc. whlclt

wmk of Ncedlcc c’t al:

(2) A

(3) The excited . dye

fact that the.

‘the_ available |

-

.
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. . TABLE 1

" The number of grafting sit

poly(methyl methacrylate) on collagen

es and the molecular weights of the grafted side chains of

Time of o Erythrosine
EXposure :

S ~ NATURE OF THE DY

Rosebengal -

E

USED

Pirloxine

Noon o pom CMolowr C - ar. Mol vwr.
X[ TLEOUT L grafting N

\-ff.:f/. w

grafiing  x [0

1 1.472.

0.4634

No. of
grafting
sires

B o s I S
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Fig. 1. Infra-red spectrum: of poly (methyl methacrylate) side
by using erythrosine as the initiator.

Fig. 2. Infra-red spectrum of poly (methyl methacryate) §ide
by using roschengal as the iniriator.

by using phloxine as initiator.
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chains prepared

chains ‘prepared

Fig. 3. Infra-red spectrum of poly (methyl methacrylate) side chains: 'p'r_(_:_'parc_

SN

195

{



?7?"-“"“ ST

l:tb_'!-‘l-llu-‘,N('l.iS , 4. Nagabhushanam, 1., l’amdurungd Rio, K.,
o . Joseph” K. T, & Santappa, M., Leatl Sei., 20, 301
[ Pandurnnga Rao, K. Joseph. K. 1. & (1973 ISR
Nayudamma, Y., Learh. Sci., 16, 401 {1969) §. Nagabhushanam .. Joseph, K. T &; 7
Y Santappa, M, Learh. Sei. 20, 403 973). '
3 3. - . P o B ', A RGNES . .
W 2. Panduranga Rao., K., Joseph, K. T. & 6. Huang, R. Y. M. & Chandra - Mouli P.. .

Nayudammi, Y, /. Poly. Sci. Part A<1, 16, 95 (1972) Polv. Sei. Part A-1. 7, 1393 (1969) o
7. Needies, H. L., Suarstield, L. J., & Lind., J.,
doApplys Polvm. Sci., Noo 18, PU1, 569 (1971)

Yo Panduranga Rao., K.. Joseph, K. T, &
Navadamuma Yo, Learh. Seio 14, 17 (1967

3
,‘»’
A
196 -, LEATHER SCIENCE, vor, 210 1974,
;;Q.
.
Lol



©

<



