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Abstract

A new was prepared by reacted of gelatin with acrylic acid in presence of ammonium per-sulfate and the acyl chloride derivative product was
modified at 60°C. acyl chloride derivative was reacted with Procaine to give the target molecule. Gelatin was used in current study as a natural

nontoxic agent.

All prepared monomers, polymers characterized by FT-IR and *HNMR techniques, and the controlled release of drug performed at different
pH values at certain temperature equal to 37°C. The synthesized method of polymer showed good characterized polymers comparing with
other known methods. The synthesized polymer was water soluble and has pharmaceutical application which was considered as a novel
biomaterial polymer that can be used as sustained drug delivery agent with increasing the selectivity and specificity of drug.
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1. INTRODUCTION
Gelatin is a biomaterial has different properties such as swelling
and soluble in cold water and hot water. Gelatin used in different
applications like biodegradable material as a carrier for drugs,
hydrogels, and swelling. The researcher interested on using
gelatin with different biological activities [1-3].
Manufacturing drug depends on the selection of type of polymer
backbone to utilize in the delivery of drugs. Type of selecting
polymer concerning with drug compatibility, toxicity, and
degradation. Natural polymers is a good substitute for the
synthetic polymers due to their side effects can be controlled by
natural polymers [4].
Hydrolysis of the drug from polymer backbone slowly reflected
the limited efficiency of prodrug polymers. The hydrolysis or
enzymatic degradation of the bonds depending on ‘'the type of the
bridging groups. In addition, the activity of these polymers can
affected by the class of substitutions and the degree along the
polymer [5].
Modification of polymers is the best way to prepare wide range of
polymeric drug delivery systems [6]. The purpose of prodrug
system is to remove the unfavorable drug properties, like lowest
target selectivity, low water soluble, undesirable taste, instable
chemically, irritation, and toxicity [7-9]. The improvement of
drug therapy determined form the increasing of therapeutic
activity and reducing the number of using of the drug, drug
release achieved by distribution and temporal control [10, 11].

2. EXPERIMENTAL
Gelatin and dimethylformamide purchased from Merck; acrylic
acid purchased from Aldrich, and thionyl chloride obtained from
Fluka."HNMR Shimadzu spectrophotometer in (DMSO-dg), FT-
IR (4000-400cm™) Shimadzu spectrophotometer, ~Cintras-
UV.Visble spectrophotometer and Gallenkamp MF B-600
apparatuses were used in the characterization.
2.1 Preparation of graft co-polymerization (F,).
The solution of Gelatin 2g in10 mL distilled water heated in water
bath 60 °C and a solution of ammonium persulfate 2g in 5ml H,O
added gradually to gelatin solution and stirred for 15 min. After
that, acrylic acid 1.5 g was added to solution while the mixture
stirred for 10 min. The mixture cooled to room temperature,
filtered, washed by ethanol, and dried at 50°C for 60 min. afforded
yellow polymer (F;) in 69% and the softening point of (Fy) is
(105-115) °C.
2.2 preparation of acrylic co-gelatin Procaine polymer (F,).
Polymer (F,) 1.5g was dissolved in dioxane and the mixture
(DMF 10 ml + 1ml of thionyl chloride) was added gradually to the
solution of F; which heated to 50°C and 1ml of triethylamine with

acyl chloride derivative added to solution of Procaine 2g. The
mixture stirred under reflux for 2 hrs., then evaporated , washed
by ether and dried. The brown polymer (F,) afforded in 75% and
the softening point is (F,) was (202-212) °C.

2.3 Drug Release Controlled [12-14]

Pro-drug polymer (F;) 0.1g was poured in 100 ml of buffer
solution like acidic (solution pH 1.1) and (phosphate buffer pH
7.4). Kept the buffer stirring at 37°C then 4 ml of solution
determined by spectrophotometer each time to compare with the
computerized calibration curve under similar medium. Fig. (4).

3. RESULTS AND DiScussION
Ammonium per-sulfate used as a radical initiator grafted Acrylic
acid onto gelatin backbone in a homogeneous medium (scheme
1). Thermally dissociating initiator includes decomposed of
ammonium-per sulfate to give anion-radical of sulfate under
heating conditions which take hydrogen from the functional group
in substrate to form radical that grafted gelatin to form a graft
copolymer [15, 16]. Gelatin-g-poly acrylic acid (F;) was
substitution with procaine to convert into gelatin poly acryloyl
chloride which reacted with amino derivative to get gelatin
procaine amide polymer Scheme (2) [17].
The modified polymers (F;) and (F,) FT-IR shows absorption at
around 2500-3400 cm™ OH (COOH) of poly acrylic acid. 3220-
3400 cm™ due to the amine of Gelatin and 2850-2900 cm™ were
of C-H aliphatic. 1728 , 1651cm™ and the bands at 1450 cm™ and
1550 cm™ to C=0 ester and amide stretching and abroad bond at
1200 cm? to C-N group, Fig(1). Figure 2 showed the FTIR
spectrum of F,, appearance of absorption at 3362cm™ of —OH
stretching carboxylic group and broad bond at 3240-3540 cm™
amine of gelatin. C-H aliphatic at 2781-2958 cm™, 3047 cm™ of
CH aromatic, 1641 cm™ for C=0 amid. The bands were appeared
at 1480 cm™and 1560 cm™ to C=0 in carboxyl amide of Gelatin.
A broad bond at 1250 cm™ of C-N bond, peak appeared at 1649
cm for C=0 amide. [18]
'HNMR spectrum of polymer F, as shows the signal &: 1.6 ppm
(2CH,—CH, 2H, d.) é: 2.3 ppm (CHCOOH, 1H), &: 2.3 ppm
(CH-CO,1H), 2.8 ppm (C-NH,1H, d.) &: 2.9 ppm (CH-NH, 1H)
of Gelatin, 8: 6.95 ppm (NH;, 2H), &: 7.4 ppm (NH, 1H, d.), :
7.7- 6:7.8 ppm (3H). of aromatic ring, &: 8.5 -9. ppm of (4H), &:
11.4 ppm (COOH, 1H, S.). Fig (3), [19]
The UV. Spectrum of (F,) show absorbance at 220 and 355 nm
due to. (n-n*) and (n-n*) prove that electron transition for drug
conjugation structures. Hydrolyzed the prodrug in acidic or basic
solution due to ester bonds evaluated by study the controlled
release rates (Schemes 3 and 4) [20,21]:-

1968



Faris H. Mohammad /J. Pharm. Sci. & Res. Vol. 10(8), 2018, 1968-1972

S;0g

heat
o
4 -
so, 2 & N
n = = n
T HsO,
Gelatin packpones

macroragjcals
RTVvarjous chajns of different amjno acijgs

H,C CH——COOH

o

Gelatin ([l N
packpone ~~ " "~ 7
I

~c

H,C CH——COOH l

2 O/
o
Gelatin H H
packpone ™~ T~ T P
HZ
l ~ _--7 acrylic chajn

H

“Son

o
é." =
Tt e + 501,
another poly
CHz—CH _-="Acrylic chain
| —
45 ——0H
Iy o
Rellux
{1y
O
Cielatin [ (J;".l H -
Backbone - -
anothar poly
CHa CH =7 acrylic chain
|
O
OG/"? cl
Reflux Procaine
-~
) mHC
(=]
iclatin oo oo i H -
Pk bone T - T
- anociher poly
CHz—CH - "acrylic chain
E — Y
¥ [
I, o = [riig
=
\\ =] CH,
N | r
Mg MH = PROCAINE | " oM

Scheme 2: Synthesis of polymer F2

1969



Faris H. Mohammad /J. Pharm. Sci. & Res. Vol. 10(8), 2018, 1968-1972

In acidic medium
&
- /U\ . E Galatin /"’“\NH-I'H'I i X Caeslatin WH-Dirug
eIt ..I in MH-Df g e——— g-aciyl ] p—— ig-acryl
g-acryl arotonation : Mg ]
H @ ~H

"

& -- j
[} e H (G—H

)|\. S

DrugNH; +  Gelatin OH D Gelatin Fhonug
g-acryl g-acryl OH |
H

proton transfar
[

. PN
Orug-MHs - + Caalatin OH

grachylic acid

w) GHy
Drug-NH = PROCAINE

M “H
= e

Scheme 3: Hydrolysis F, in acidic solution

In basic medium

(5 (8
= s /H\ L nucleophilic addition ,
o-acny R - = Gelatin /I\NH Drug

g-acryl - g-acryl f,'JI--i\\h.._,.-r'
=
OH
loss of WH-Dirug
(alkaline)

o i /F\
)i\ @  proton transfer Gelatin )LCQH + N?I-Dl'ug
. 1

Drug-NH,  + Gelatin g-acrylic acid

f-acrylic acid

O CH;
Drug-NH = PROCAINE f/

O-—-’“‘“ah__-fN e CHa

Scheme (4) Hydrolysis in basic medium for (F,)

1970



Faris H. Mohammad /J. Pharm. Sci. & Res. Vol. 10(8), 2018, 1968-1972

Gelatin......_
backbone

another paly
== acrylic chain

B

_.'.11"1.11 T 1_\‘;}‘,1['\

Fig. 1: FT-IR spectrum of (F;)

oég N

o
Gelatin. ... -.. (J:r! n
backbone T -

another poly
CHZ_CH\“"'.\"Q]N chain

—— p — n ok~

C—NH i
P i
o it i i
OA/NVCH" .ﬁi
L L e B i'v”. = s L e s
3600 3200 2800 2400 2000 1800 1600 " 1400 12‘00 10‘00 , N

1fem

Fig. 2: FT-IR spectrum of (F,)

e PH 7.4 e——pPH 1.1

mole fraction

0 T T T T T T T

0 10 20 30 40 50 60 70
time(hr.)

80
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Fig.(3): H-NMR spectrum of polymer (F2)

4. CONCLUSION

A new Gelatin-grafted N- Procaine polyacrylamide was 9.
synthesized where grafted gelatin reacted with acrylic acid in
presence of ammonium pesulfate. The product was modified to
the acyl chloride derivative and substitution of amino group of 11
procaine. The synthesized polymer was investigated by FTIR and
'H-NMR techniques the synthesized method of polymer showed
good characterized polymers comparing with other known  12.
methods. The controlled drug release as drug polymers was
studied in basic and acidic medium in different pH values which 13-
hydrolyzed due to ester bonds at certain temperature equal to
3rec. 14,
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