
C H A P T E R  I I I  
E X P E R IM E N T A L

3.1 M a te r ia ls

H igh  m o lecu la r w e igh t hyd roxy l term inated P D M S ’ s (v iscos ity  18,000 -  
20,000 cSt, A ld r ic h ) were used as the po lym er matrices. Tetrae thy l orthosilica te (A R  
grade, A ld r ic h ) and d ibu ty l th in  dilaurate (A R  grade, A ld r ic h ) were used as the 
in it ia to r and the catalyst, respectively. S ilicone o il was purchased from  A ld rich  
(v iscos ity  100 cSt, A ld r ic h ). a ,a ’ -d ich lo ro -p -xy lene and tetrahydrothiophene, T H T  
(A R  grade, A ld r ic h ) , were used to  synthesize po ly (p -xy ly lene -b is - 
te trahydro th iophen ium  ch lo ride). Acetone and methanol were used as received.

S a licy lic  acid, SA (A R  grade, F luka), was used as the model drug. 
Acry lam ide , A A M  (A R  grade, F luka), N ,N ' methylenebisacrylam ide, (N ,N '-M B A )  
(A R  grade, F luka ), te tramethylenediam ine, TE M E D  (A R  grade, F isher Scien tific ), 
and ammonium  peroxod isu lfa te  (A R  grade, F luka) were used as the monomer, 
crosslinker, catalyst, and in itia to r, respectively. Sodium  acetate (A R  grade, A ja x  
Chem icals) and g lac ia l acetic acid (A R  grade, Carlo Erba) were used w ith ou t fu rther 
pu rifica tion .

3.2 Synthesis o f  P o ly (p -pheny lene  v in y lene )

PPV was synthesized v ia  a po lye lec tro ly te  precursor according to  the method  
o f  B um  e t al. (1992). To a suspension o f  10 g o f  a ,a ’ -d ich lo ro -p -xy lene  in  150 m L  
o f  methanol, we added 15 m L  o f  te trahydrothiophene, TH T . The resu lting m ixtu re  
was heated in  a 50 °c o il bath overn ight, and 250 m L  o f  acetone was poured in  to  
precip ita te the salt p-phenylene d imethylene bis te tramethylene su lfon ium  chloride. 
The m ix tu re  was stirred in  an icebath fo r 0.5 h r before filtra tio n . The w h ite  so lid salt 
obtained was washed w ith  acetone and dried under vacuum at room  temperature un til 
tw o  sequential we igh ings were the same. The y ie ld  was 85%  (B um  et a l , 1992). 
Then 1.0 g o f  the washed and dried salt was dissolved in  7.5 cm3 o f  methanol and



31

then cooled to 0 °c, and was added to  6.3 cm3 o f  aqueous sodium  hydrox ide (0 .4M ). 
The reaction m ix tu re  was stirred fo r a duration o f  120 m in  at 0 °c, and was s ligh tly  
ac id ified  w ith  1 cm 3 o f  hyd roch lo ric  acid (0.4 M ). The so lu tion o f  14.8 cm3 was then 
dia lyzed against a water-ethanol m ix tu re  (1:1, 3 X  1000 cm 3) fo r over three days, 
after w h ich  the so lvent was com ple te ly removed. The residue was redissolved in  
methanol. A fte r coo ling , the aqueous so lu tion o f  po ly  [(p-phenylene) 
b is(te trahydro th iophenech loride)] was poured onto a glass d ish and a llowed to 
evaporate at room  temperature in a free a ir steam. A fte r 24 hours, the ye llow ish - 
green precursor f ilm s  were heated at 200 °c fo r  16 h r in  vacuum to y ie ld  PPV  
powder. The obtained PPV powder was ground by a ja r  m il l fo r  2 days.

3.3 P re p a ra tio n  o f  S a lic y lic  A c id -D oped  Po ly (p -pheny lene  v in y lene ) (SA -doped  
PPV )

The sa lic y lic  acid-doped po ly(p-phenylene v iny lene ) was prepared by the 
acid-assisted redox doping reaction,as illustrated in  eq. 3.1;

[P P V ]*n  +  H X *n  +  H 20 2*n /2  [PPV+X '] * n  + H 20 * n  (3.1)

In  th is reaction, hydrogen peroxide (H 20 2) is chosen as the oxidant; [PPV ] 
represents a repeating un it o f  the conjugated PPV po lym er, and (H X ) symbolizes the 
func tiona lized  sa lic y lic  acid. The ท is the number o f  m ole o f  these substances 
(Sanden, 1997).

3.4 Sam p le  P re pa ra tio n s

3.4.1 Preparation o f  PDM S Gels and PPV /PDM S Blends
To study the e ffect o f  c rosslink ing ratio , PDM S at various crosslink  

ratios (N c/N m =  0.001, 0.003, 0.005, 0.01, 0.03 and 0.05: where N c is moles o f  
in it ia to r and N m is moles o f  PDM S), were prepared by m ix in g  the h igh molecu lar 
we igh t h yd roxy l term inated PDM S (H O -PD M S ), te traethyl orthosilica te (TEOS), 
and d ib u ty l t in  d ilaurate at various in it ia to r moles. The m ix tu re  was cast in  a m old
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(d iameter =  25 m m  and he igh t =  1 m m ) and dried under vacuum  at room  temperature 
(27 °C ) fo r 6 hrs.

PPV /PD M S blend specimens were prepared by the mechanical 
b lending o f  synthesized PPV partic les w ith  H O -PD M S  and TEOS at the 
cross link ing agent and m onom er ra tio  (N c/N m) o f  0.01, using d ib u ty lt in  dilaurate as 
the catalyst. The m ix tu re  was poured in to a m o ld  (d iameter =  25 m m  and height =  1 
m m ) and a llow ed  to cure under a pressure o f  0.6 atm, 27 °c fo r 4 hr.

3.4.2 Preparation o f  S a licy lic  Ac id -Loaded Po lyacry lam ide Hydrogel
(SA -loaded P A A M  Hyd rogen

The 0.2 % พ/พ SA -loaded P A A M  hydrogels (based on the we ight 
o f  the acry lam ide monomer) were prepared by the free-rad ica l po lym eriza tion o f  
2.32 g o f  acry lam ide in  an aqueous so lu tion  o f  sa licy lic  acid (0.0125 M ) w ith  N , N ' 
methylenebisacrylam ide (M B A ) as crosslinker (L ira  e t a l ,  2005). Am m on ium  
persulfate and tetramethylenediam ine (T E M E D ) were used as the in itia to r and the 
accelerator. T o  study the e ffect o f  c ross link ing ratio on the release o f  SA from  SA- 
loaded P A A M  hydrogels, gels at various crosslink ratios (m o l m b a : m ol a a m ; 0.002, 
0.005, 0.010, 0.016, 0.024) were prepared at various amounts o f  N , N ' 
methylenebisacrylam ide (M B A ). Before ge la tion (typ ica lly  a fter 10 m in o f  m ix ing  
the reagents at 27 C), the pre-gel so lu tion was cast in  a m o ld  (diameter 8 cm, 
th ickness 0.5 m m ). A fte r gelation, the P A A M  hydrogel was cu t in to  a d isk shape 
(d iameter ~  18 m m , th ickness ~  0.5 m m ).

3.4.3 Preparation o f  S a licy lic  Ac id -Doped Poly(p-phenylene
v in y l eneVPolyacrylam ide Hydroge l (SA -doped PPV-loaded P A A M
Hydroge l)

The SA-doped P P V /P A A M  hydrogels were prepared by the 
free-rad ica l po lym e riza tion  o f  2.32 g o f  acrylam ide in  an aqueous so lu tion w ith  7.5 
m g o f  SA -doped PPV, N , N ' methylenebisacry lam ide (M B A ), and ammonium  
persulfate and te tram ethylenediam ine (TE M E D ), as p rev ious ly  described in  the 
preparation o f  sa licy lic  acid-loaded po lyacry lam ide hydrogel. Before gelation  
( ty p ica lly  a fte r 10 m in  o f  m ix in g  the reagents at 27 °C), the pre-gel so lu tion was cast
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in  a m o ld  (d iam eter 8 cm , th ickness 0.5 mm). A fte r  gelation, each SA-doped  
P P V /P A A M  hydroge l was cu t in to  a d isk shape (d iameter ~  18 mm , thickness ~  0.5 
mm).

3.5 C h a ra c te r iz a tio n  M e th od

Fourie r-transfo rm  in fra red  (F T -IR ) spectra were obtained using a FT -IR  
spectrometer (B ruke r, E qu inox 55/ FR A  1065X). O ptica l grade K B r (Carlo Erba  
Reagent) was used as the background materia l. The synthesized PPV powder 
tho rough ly m ixed  an ground w ith  dried K B r at a P P V :K B r ra tio  o f  1:20 and was 
compressed in to  a disc. Scanning electron m icrographs were taken w ith  a JEOL, 
JSM -5200-2AE , using an acceleration vo ltage o f  20 k v  and a m agn ifica tion  o f  350. 
A  the rm ograv im e tric  analyzer (Dupont, T G A  2950) w ith  a heating rate o f  10 °c/min 
under N 2 atmosphere was used to determ ine the thermal behavior o f  PPV. A  partic le  
sizer (M a lve rn , Master-s izer X )  was used to  obtain the PPV partic le  size d is tribu tion  
and the mean sizes.

To determ ine the e lec trica l conduc tiv ity , PPV disks (25 mm  diameter and 
~0.2 m m  th ickness) were prepared from  compression w ith  a hyd rau lic  press. 
E lectrica l conduc tiv ity  was measured using a cus tom -bu ilt tw o -po in t probe. The 
specific conduc tiv ity , G  (S /cm ), was obtained by measuring the resistance, R, and 
using the fo llo w in g  re la tion : a  =  (1 /R t) ( l/K ) , where t  is the f i lm  thickness and K  is 
the geometric co rrec tion  factor. A  geometric corre la tion fac to r was obtained by using  
standard s ilicon  wa fe r sheets w ith  know n spec ific  res is tiv ity  values. The  
measurements were performed in  the linear Ohm ic regime. The measurements were  
carried ou t at 27 °c  and repeated at least tw o  times.

To investigate the m orpho logy o f  the PA  A M  hydrogel at various crosslink  
ratios, w ith  and w ith ou t an e lectric f ie ld , scanning electron m icrographs o f  the 
hydrogels were taken (JEOL, JSM -5200 -2A ) using an acceleration voltage o f  15 k v  
and a m agn ifica tion  o f  1500. T o  study the effect o f  e lectric f ie ld  on the P A A M  
morpho logy, the hydrogels were swollen in  an acetate bu ffe r, at pH  5.5 and attached 
to a copper electrode. The o ther electrode was placed elsewhere in  the acetate buffer.
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Samples were prepared from  frozen swollen hydrogels w ith  and w ith ou t e lectric fie ld  
in  liq u id  n itrogen and then dried in  vacuum at -50 c.

DSC thermograms o f  the SA , the P A A M  hydrogel, and the SA-loaded 
P A A M  hydrogel were recorded (Dupont, DSC 822) to  determ ine the ir thermal 
behavior. The 2-4 m g samples were accurately weighed in  an a lum inum  pan w ith  a 
sealed cover. The measurements were performed under N 2 atmosphere over 30 -  
400 c  at heating rate o f  10 c /m in .

The absorption in fra red spectra o f  the P A A M  and SA - loaded P A A M  
hydrogels were measured by an attenuated to ta l re flec tion  Fourie r transform  infrared  
spectrometer (A T R -FT IR ;T he rm o  N ico le t, Nexus 670) to investigate the in teraction  
between the sa lic y lic  acid and the po lyacry lam ide hydrogel. The samples were  
placed on a z inc selenide (ZnSe) crysta l sample holder.

The average m o lecu la r we igh t between crosslinks o f  the PDM S gels, M c, was 
determ ined from  the sw e lling  in  H PLC  grade toluene at room  temperature. The 
version o f  the F lo ry-Rehne r equation was used fo r  our PDM S systems:

V1 P 2
1/3 2๓

v2m

M e  = -  M 1 _ v 2 ๓ )  +  v 2 ๓  +  Z , V2ท,2 . (3.2)

W 0

where ^2 m =  Vequil x  P 2 (3.3)

W 0  1 w ร  -  W 0

^ equil — P 2  P \ (3.4)

0.34 +  - s 2 ) 2 
Z  =  R T  1 2 (3.5)

and where Vi is the m o la r vo lum e o f  solvent (M w/density), p2 is the po lym er density, 
PDMS equal to 0.97 g/cm 3, p i is the solvent density o r o f  to luene w h ich  is equal to  
0.867 g /cm 3, พ0 is  the o rig ina l po lym er we igh t, พร is the swo llen  po lym er weight, X 
is the po lym er-so lven t in te raction parameter, R  is the un iversa l gas constant, 8.29 
Nrn/mol.K , T  is the absolute temperature, 298 K , 6] is the so lu b ility  parameter o f  
PDMS w h ich  is equal to 19.4 (M P a )1/2, and 8 2  is the so lu b ility  parameter o f  toluene 
wh ich  is equal to 18.20 (M P a )172.
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To  determ ine the %  sw e lling  and the %  w e igh t loss o f  the P A A M  hydrogels

at various c ross link ratios, they were immersed in  an acetate bu ffe r, pH  5.5, at 37 c. 
A fte r 24 h the swo llen  P A A M  hydrogels were removed, gen tly  w iped to  clean o f f  the 
surface water, and then re-weighed. To determ ine the %  w e igh t loss, the swollen  
P A A M  hydrogels were dried in  a vacuum oven fo r 5 days u n til constant we igh t 
values were attained. The %  swe lling  and the % w e igh t loss were calcu lated using 
the fo llo w in g  equations (P ro ik is  et a l ,  2006):

and

Degree o f  sw e lling  (% ) =  ..— X 100 (3.6)

W e igh t loss (% ) =  — — -----— X 100 (3.7)
M ,

where M  is the w e igh t o f  a swo llen sample, Md is the we igh t o f  swo llen sample after 
d ry ing  in  vacuum  oven, and M i is the in it ia l w e igh t o f  the sample (P ro ik is  et a l ,  
2006). A l l  reported data were average values taken from  repeated measurements 
using tw o  specimens.

To  determ ine the mesh size, the m olecu lar we igh t between crosslinks, Me, 
and the cross link ing  density, p, o f  the crosslinked P A A M  hydrogels, they were 
characterized by e qu ilib r ium  swe lling analysis (L ira  et a l ,  2005). Each hydrogel 
sample (1 cm 2 square) was cu t im m edia te ly after c ross link ing  and was weighed in  a ir 
and heptane (a non-so lvent). The pa rticu la r sample was then placed in  deionized  
water at 37  ° c  fo r  5 days fo r i t  to  swell to  the equ ilib r ium  size, and was then weighed  
again in  a ir and heptane. F ina lly , the sample was dried fo r 5 days at room  
temperature and we ighed in  a ir and heptane. The average m o lecu lar w e igh t between 
crosslinks o f  the P A A M  gel, M c, was determ ined from  the sw e lling  data using eq. 3.8 
as given by Peppas and M e rr i l l (Peppas et a l ,  1996):

M

7 - t n O _ v 2^) +  v2 . .+ XiV2,,2]

M .
2,r

(  V '3v2.,
Vv2.«y

V
Vvพ

(3.8)
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where M „ is the number-average m o lecu la r w e igh t o f  the po lym er before

cross link ing  (determ ined by using an Ubelodde tube ~  36,400 g /m o l), V is the

specific vo lum e o f  P A A M  ( 0.741 m L/g ), and V I is the m o la r vo lume o f  water (18.1 
m L /m o l). V },r is the po lym er vo lum e frac tion in  the gel in  the relaxed state, \ 2,ร is the 
po lym er vo lum e frac tion  in  the gel in  the swo llen  state, and X is the interaction  
parameter o f  P A A M -w a te r, 0.48 (Peppas et a l ,  1996).

The hydrogel mesh size, 4 , was calculated from  the fo llow in g  equation:

where c „  is the F lo ry  characteristic ra tio  fo r P A A M  (8.8), and /  is the carbon-carbon  
bond length (=1.54 Â ).
The c ross link ing  density o f  the hydrogel was calculated using Eq (3.10)
(Peppas e t al., 1996):

E lectromechanical properties o f  PDM S under an osc illa to ry  shear at fixed  
temperature o f  27 °c were measured in  order to investigate the effects o f  crosslink ing  
ra tio and e lectric f ie ld  strength. E lectromechanical properties o f  PD M S under an 
osc illa to ry  shear at f ixe d  temperature o f  27 °c were measured (Rheometric Scien tific  
Inc., AR ES ). The dynam ic m odu li, G ’ and G ” , were measured as functions o f  
frequency and e lec tric  f ie ld  strength. The linear viscoelastic regime was determ ined  
by the stra in sweep test to determ ine the appropriate strain to  be used to  measure G ’ 
and G ” . Frequency sweep test was then carried ou t measure G ’ and G ”  as functions  
o f  frequency (0.1 -100 rad/s) at fixed  strains o f  700% and 1% fo r  pure PDMS flu id  
and fo r the crosslinked PDM S (cross link ratios o f  0.001, 0.003, 0.005, 0.01, 0.03 and 
0.05), respective ly. P re -osc illa to ry  shear at frequency o f  1 rad/s, at f ixe d  strains at 
700% and 1% fo r  pure PDM S flu id  and fo r the crosslinked PDM S, under electric  
f ie ld  (~10 m in ) was applied to  the sample to  ensure an equ ilib r ium  po lariza tion  
before each measurement was taken.

(3.9)

v M c
(3.10)



37

3.6 E le c trom echan ica l P ro pe rtie s  M easu rem en ts

The electromechanical properties o f  the crosslinked PD M S and PPV/PDMS  
gels under o sc illa to ry  shear were measured at a fixed  temperature o f  2 7  ° c  by using a 
para lle l plate fix tu re  (Rheometric S c ien tific  Inc., ARES ). The sample diameter was 
25 m m  w ith  a nom ina l thickness o f  1 mm. D ynam ic m odu li, G ' and G ", were 
measured as functions o f  frequency and e lectric f ie ld  strength. L inea r viscoelastic  
regimes were determ ined in  an absent o f  e lectric f ie ld  and under app ly ing electric  
fie ld  b y  stra in sweep tests to  determ ine the appropriate strains used in  measuring G ' 
and G ” . A  frequency sweep test was then carried out to measure G ' and G " as 
functions o f  frequency (0 .1-100 rad/s) at fixed  strains o f  1%. P re-osc illa to ry shears at 
a frequency o f  1 rad/s and fixed  strains o f  1% were applied to the PPV /PDM S gels 
under e lectric fie ld  (~  10 m in ) to  attain e qu ilib r ium  po lariza tions before the 
measurements were taken.

3.7 D e fle c tio n  M easu rem en t

To study the e lastic response o f  the PD M S and the PPV /PD M S gels to an 
electric fie ld , f ilm s  o f  the PPV /PD M S gels were ve rtica lly  suspended in s ilicon  o il 
between a pa ir o f  para lle l copper electrode plates (40 m m  long, 30 mm  w ide, and 1 
m m  th ick ). A  r ig id  p lastic c lip  was used to f ix  the top pos ition  o f  the gel, as shown in  
Figure 5 (a). A  h igh  DC  vo ltage (UC5-30P H V  Power Supp ly, Gamma H igh  Voltage  
Research Inc .) was applied in  a non-contact mode through the electrodes, w h ich  were 
10 m m  apart. The e lec tric  de flec tion response o f  the gel was recorded by a video  
camera, and the de flec tion  properties were analyzed by a d ig ita l image analyzer 
(Panasonic M 3000 , Japan). Both the voltage and the current were monito red as w e ll. 
A l l  the measurements were carried ou t at ambient temperature (27 °C).

3.8 Release o f  SA  fro m  SA -loaded  P A A M  H yd ro g e l and  SA -doped  P P V /P A A M

3.8.1 Preparation o f  B u ffe r Solu tion
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To prepare 1000 m L  o f  an acetate bu ffe r so lu tion at a pH  o f  5.5, 15 
m L  o f  g lac ia l acetic acid and 150 g o f  sodium  acetate were added to d is tille d  water in  
a vo lum e tr ic  flask w ith  a to ta l vo lum e o f  1000 mL.

3.8.2 P igsk in  Preparation
In -v itro  drug released experiments were perfo rm ed using fresh  

p igsk in  obta ined from  the abdom inal part. The skin used in  th is  w o rk  was about 1-
1.5 mm  th ick . The who le  p igskins were surg ica lly  removed and cleaned w ith  normal 
sterile saline. The subcutaneous fat, tissue, b lood vessels, and epidermal ha ir were 
ca re fu lly  removed by b lun t section. The skin was free o f  obv ious holes o r defects. 
The complete skin  was cleaned w ith  saline and fin a lly  w ith  d is tille d  water, cut in to a 
c irc le , wrapped w ith  a lum in ium  fo il, and stored in  a frozen state. In  the drug release 
experiment, p ig sk in  was soften at room  temperature before use.

3.8.3 Spectrophotometric Ana lys is o f  the M ode l D rug
A  U V /v is ib le  spectrophotometer (Shimadzu, U V -2550 ) was used to  

determ ine the m ax im um  spectra o f  model drug. M ode l drug in  aqueous so lu tion was 
prepared fo r  de te rm in ing the m ax im um  absorption wavelength. The characteristic  
peak was observed. The absorbance value at the m ax im um  wave length o f  296 nm  o f  
the model d rug was read and the corresponding m odel drug concentrations were 
calculated from  the ca lib ra tion  curve.

3.8.4 A c tua l A m oun t o f  D rug Content
The actual amount o f  SA in  the SA-loaded P A A M  hydroge l (c ircu la r 

disc about 1.8 cm  in  d iameter) was determ ined by d isso lv ing  the sample in  4 m l o f  
d im e thy l su lfox ide  (D M S O ), and 0.5 m l o f  the so lu tion  was added to 8 m l o f  the 
acetate b u ffe r so lu tion. The drug amount in  the d ilu te  so lu tion  sample was measured 
by  using a บ V /V is ib le  spectrophotometer at a wavelength o f  296 nm  and through a 
predeterm ined ca lib ra tion  curve. I t  should be noted tha t the presence o f  D M SO  in  the 
d ilu te  so lu tion  has no apparent e ffect on the u v  absorbance at the wavelength o f  296 
nm . The data are reported here as an average taken from  at least three measurements.
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3.8.5 Transdermal Transport Studies
Transdermal d iffu s io n  th rough a hairless p ig sk in  was carried out in  

order to  study the release characteristics o f  the drug from  a SA-loaded P A A M  
hydrogel. A  hairless p igsk in  (thickness ~  1-1.5 m m ) was placed on top o f  the acetate 
bu ffe r so lu tion on a custom b u ilt m od ified  Franz d iffu s ion  ce ll. The area available  
fo r permeation was 3.14 cm2. The p igsk in  was a llowed to  come in to  equ ilib rium  
contact w ith  the acetate bu ffe r (pH  5.5, ion ic  strength o f  0.001225 M ) in  the receptor 
chamber; the b u ffe r was magnetica lly stirred throughout the experim ent period (48 h) 
at a the rm osta tica lly  mainta ined temperature (37 ± 2 C). The SA-loaded P A A M  
hydrogel w ith  a pa rticu la r crosslink ing ra tio  (0.002, 0.005, 0.016 o r 0.024) was 
placed between the copper cathode and the p igsk in , w h ich  was mounted onto the 
receptor compartment. To study the e ffect o f  e lectric fie ld  strength on the release o f  
the SA  from  the SA-loaded P A A M  hydrogel, the cathode electrode (copper 
electrode) was connected to  a power supply (K E T H L E Y  1100V Source Meter), 
w h ich  prov ided various e lectrica l voltgaes (V  =  0, 0.01, 0.03, 0.05, 0.07, 0.1, 0.5, 1.0 
and 5.0 V ) across the SA-loaded P A A M  hydrogel, the p igsk in , and the bu ffe r 
so lu tion. The anode electrode p in  was positioned in  the b u ffe r so lu tion. The duration  
o f  app ly ing the e lec tric  f ie ld  to  the experiem tnta l setup is ~48 h. The donor and 
receiver compartments were kept in  contact by w rapp ing pa ra film  at the junc tion . 
The to ta l d iffu s io n  period investigated was 48 h, 0.3 m l o f  the bu ffe r so lu tion was 
w ithd raw n  and an equal amount o f  fresh bu ffe r so lu tion was added to the ce ll, every 
15 m inutes du ring  the firs t hour, to ensure good contact between the bu ffe r so lu tion  
and the skin  at a ll times. The amount o f  the drug in  the w ithd raw n  so lu tion samples 
was determ ined us ing a u v  spectrophotometer at 296 nm . The data were then 
analyzed to  determ ine the cum ula tive amount o f  the drug released from  the samples 
at each specified d iffu s io n  period. The experiments were carried out in  trip lica te  and 
the data were reported as average values.

3.8.6 D rug  Release Studies
The d iffu s ion  through a ny lon  net (mesh size =  2.25 m m 2) was 

carried out in  order to  study the release characteristics o f  the drug from  a SA-loaded  
P A A M  hydrogel and SA-doped P P V /P A A M  hydrogel. A  net was placed on top o f
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the acetate bu ffe r so lu tion  on a custom  bu ilt m od ifie d  Franz d iffu s ion  ce ll. The area 
availab le fo r permeation was 2.51 cm 2. The ny lon  net was a llowed to come into  
equ ilib r ium  and in  contact w ith  the acetate bu ffe r (pH  5.5, ion ic  strength o f  0.001225 
M ) in  the receptor chamber; the bu ffe r was m agnetica lly stirred throughout the 
experiment period (48 h) at a therm osta tica lly mainta ined temperature (37 ±  2 °C). 
The SA-loaded P A A M  and SA-doped P P V /P A A M  hydrogel w ith  particu lar 
cross link ing ra tios (0.002, 0.005, 0.016, or 0 .024) were placed between the copper 
cathode and the net, w h ich  was mounted onto the receptor compartment. T o  study 
the e ffect o f  e lectric f ie ld  strength on the release o f  the SA  from  the SA-loaded  
P A A M  and SA -doped P P V /P A A M  hydrogels, the cathode electrode (copper 
electrode) was connected to a power supply (K E T H L E Y  11 o o v  Source Meter), 
w h ich  prov ided various e lectrica l voltages (V  =  0, 0.01, 0.03, 0.05, 0.07, 0.09, and 
0 .1V ) across the hydrogel, the ny lon  net, and the bu ffe r so lu tion . The anode electrode  
p in  was positioned in  the bu ffe r so lution. The to ta l dura tion o f  the e lectric fie ld  
applied to  the experim enta l setup was ~48 h. The donor and receiver compartments  
were kept in  contact by w rapp ing a para film  at the ju n c tio n . The to ta l d iffu s ion  
period investigated was 48 h; 0.3 m l o f  the b u ffe r so lu tion  was w ithd raw n and an 
equal amount o f  fresh bu ffe r so lu tion was added to  the ce ll every 15 m inutes during  
the f irs t hour to  ensure good contact between the bu ffe r so lu tion  and the P A A M  
m atrix  at a ll times. The amount o f  the drug in  the w ithd raw n  so lu tion sample was 
determ ined using a ETV spectrophotometer at 296 nm. The data were then analyzed to 
determ ine the cum u la tive  amount o f  the drug released from  the samples at each 
specified d iffu s io n  period. The experiments were carried out in  tr ip lica te  and the data 
were reported as average values.
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