





















































































































































































































































development and largely geared to alleviating poverty and promoting sustainable
development. Generally, the term ‘NGO’ is NGovernmental aid providing

organization.

There is no scarcity ofwilies in the field of educatiorlowever so far, none of these
studies have looked into the naatti.e.. which part is better for the education in
primary level. This is particularly important in Bangladesh, as our resources are
extremely limited. We connot go for trial and error method. So, in this study, for the
first time, | indebted to answerdlguestions with the objectives to identify the needs
of the education in primary school in Bangladesh to identify the service offered by the
children for them and to asses the effectiveness of child and institutional setting in
meeting the needs of theilclien in primary education. Data werelleoted for the
Mohanpurupazibk through face to face interviewed. Data have been analyzed and
presented on comparative basis. The research work “Role of NGOs for Primary
Education in Bangladesh: A Study on Mohanplgazila in Rajshahi Distri¢thas

been divided into 7 chapter. The objectv# the study is to identify the role of
NGOs for primary education, to know the involvement of NGOs primary education
activities in Bangladesh, to investigate teaching methotl@0Os in spreading of

primary education.

First chapter discuss that introduction, statement of the problem, research question,
justification of the research, objectives of the study, key concepts, limitation of the
research, In second chapter discuss thateview of literature, third chapter
methodology of the study, data are basically collected from primary sources for the
field level (NGOs school), students, guardians, teachers, (Data collected for the totally
123 students, 123 guardians and teachers @fat 272). Questionnaire, interviews,
class room observation checklist and documents are used as data collection
instrument, data present in the qualitative and quantitative, percentage, mean,

medium, standard deviation, eftuare.

The title of chaptefour is development of the NGOs in Bangladesh. In this chapter
the major aspectes of NGOs emergency, mission and goals of NGOs, genesis, legal
framework, typology of NGOs categorization by role, sectoral contribution and

success of NGOs. In chapter fivdGOs involvement on primary education in
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Bangladesh has been noted. In this chapter discusses, education historical background
of primary education, composition of education commission, education planning,
vision of basic and primary education by 2015, NGi@volvement of primary
education in Bangladesh, basic education programs, area coverage, over view of
education system, list of primary education institutions, educational institutions of
Rajshahi district, problem and issues in primary education in Bangladesh, non formal
education in nomovernment organization, (a) model of rommal primary
education (the BRAC model, the GSS model, CMES, NIJERA Shikhi model, UCEF
model, DUSHTHA SHASTHYA Kinder) (b) international NGOs as, (action AID,
CARE, Concern Idrnational, Save the Children UK etc), teaching method.

In chaptersix, NGOsrole on primary education iBangladesh. In this chapter the
collected data has been presented in various tables, charts or graph. This tables, charts
or graphs may clarify theverall role of NGOs for primary in Bangladesh. The study
shows that among the respondents classroom observation checklist of NGOs students
97.6% good (development of education), 92.7% good (teaching of method) guardian
97.6% good role of NGOs school in Bangladesh perspective, 84.6% guardians good
NGOs contribution school program in study area, positive role (opinions of guardians)
85.4% NGOs school programs should be increased, 84.6% NGOs schools role to
develop in education and 92.3% NGOs school teachmrgplete course their due

time. Chapter sevetitle is chapter findings and recommendation present situation of
primary education in Bangladesh, NGOs involvement in school Programme,
educational qualification of primary teachers, salary structure of the teachers,
spending on education, school facilities, access to education, curriculum, teacher
training and supervision, flexible hours, Incentives, classroom management, teaching
method, the NGOs school goals have beenirfiprove enroliment rates, reduce
dropout rates of students, increase daily attendance rates for teachers and students and

ensures community participation.

| hope this study will increase are knowledge in this field and will help researchers
interested in this area. The study will also help the researcher government, NGOs
policy makers, schooling program and rgmvernment policy makers interested in
this field.
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CHAPTER-3

DRUG RELEASE PATTERN OF MALEIC ACID -
BUTANE-1,4-DIOL POLYESTER

3.1 INTRODUCTION

For the last few decades, a brisk research actisgitygoing on the
development of biodegradable polymers for a variety of medical
applications such as surgical sutures, orthopedic implants, scaffolds for
tissue engineering as well as vehicles for controlled and sustained release
of drugs™. Among these bidegradable polymers, the aliphatic polyesters
such as polylactide (PLA), polyglycolide (PGA) and their copolymers are
of great interest for applications in biological and biomedical areas due to
their desirable properties of biodegradability, biocompltybiand
permeability.

Our gastrointestinal tract GIT) consists of several different sections,
each with a special anatomy (structure) and physiology (funétibhiis

the orally administered drug passes through several regions of different
environmens in the GIT. The successful targeting of therapeutic agents
to any specific area of the GIT, via the oral route, requires both the
exploration of a unique feature of the site and also the protection of the
active agent until it reaches the target’sif@lymers, such as, cellulose
acetate phthalate (CAP), hydroxypropyl methylcellulose phthalate
(HMP), polyvinyl acetate phthalate (PVAP), etc. have the property to
remain intact in the acidic environment of the stomach but are susceptible
in the basic pH ofthe intestinal fluid. Because of having such pH
responsive characteristics, these polymers are being commercially used as

enteric coatings in oral solid formulations for targeting the druglease
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Materials: All of the monomers were A. R. grade chemicals and all were
used assuch. ptoluene sulphonic acid (A.R. grade chemical), used as

catalyst, was freshly sublimed before tSe.

Procedure: Maleic acidbutanel,4-diol polyester (MBP) was
synthesized using Dedtark apparatus and xylene as the reaction
medium. The correspondjnmonomers in desired ratio (maleic acid:
butanel,4-diol=1:1) together with goluene sulphonic acid
(approximately 0.4% of the total weight of the reactants) was heated at
135140°C until elimination of water subsided (about 5 hours) followed
by one houpost curing under the same condition. After being cooled, the
synthesized polymer was collected from the reaction vessel by dissolving
it in acetone and purified by precipitating using water as-savent.

This polymer was then vacuum dried at?’G0and vas stored in a
desiccator. The details of synthesis and purification techniques have been
described irChapter-2.

3.2.2 Characterization

The polyester was characterized by its solubility in common organic
solvents at the ambient temperature, molecular WgeifR spectrum,
elemental analysis and degradation study in the $bé&.polyester was
insoluble in water but readily soluble in acetone and ethylacetate.
Molecular weight determination was carried out by end group analysis
and viscosity method.All tests were accomplished through the

experimental procedures describedCimapter-2.
3.2.3Hydrolytic Degradation Study

Hydrolytic degradation study was carried out to evaluate the pH

responsive property of the polymer. If it can withstand in acidic media
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butdegraded in basic media then there is an indication of its possible use
in intestine targeted drug delivery. This study was done in both acid and
alkali solutions of various pH values. Hydrochloric acid and sodium
carbonate were used to prepare solutiohgifferent pH values. The
change of pH of the polymer sample containing solutions with respect to
time was considered as an indication of the degradation of the polyester.

The detail of the study was describedCinapter-2.
3.2.4Coating of the Core (Uncated) Tablets

Maleic acidbutanel,4-diol polyester (MBP) was used as coating
material on uncoated diclofenac sodium (50 mg) and naproxen (500mg)
tablets. The detail of the coating procedure is available in Chapter
Drug release from the coated tabletsatried as a function of weight gain

of the core tablet by the coating material and1206 weight gain gave

the best result.
3.2.5 DrugDissolution Study

The dissolution studies for both the core and polymer coated tablets were
performed with a view to eluating the efficacy of the investigating
polymer as a coating material on the release of the drug in the intestine

but not in the stomach. A USP typ&Il dissolution apparatus
M(/(&752/%% 7271 ZzDV XVHG IRU GLVVROKWLRQ H
vitro drug elease from the core and the polymer coated tablets in
simulated physiological environments (simulated gastric and intestinal
fluids) according to the guidelines of British Pharmacopdeisas
performed spectrophotometrically by recording the absorbanceheof

dissolution medium at the of the corresponding drug as a function of

time. Five samples of each tablet (core and MBP coated) were tested in
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this way and concentrations of the released drug were then averaged. This

process has le@ described i€hapter-2.
3.3 RESULTS AND DISCUSSION

3.3.1 Synthesis

Since both of maleic acid and butahd-diol are bitfunctional monomers
and their functional groups are positioned identically, their
polycondensation with stoichiometric ratio irlishould produce highest
molecular weight. The expected structure of MBP would be as shown

below:
[-OC-CH=CH-CO.0O-CH,-CH,-CH,-CH,-O-],,

The synthesized MBP samples were brown in color, sticky and slightly

transparent at room temperegu
3.3.2 Characterization
Solubility

Solubility of this polyester in various organic solvents at the ambient
temperature is presented in TaBld. This Table reveals that, acetone
and ethylacetate are good solvents for MBP. But it is poorly soluble in
tolueneand mixed solvent (toluene: ethanol =3:1). However, benzene,
xylene, chloroform, formic acid, phenol etc. and water are-swvents

for this polyester.
Fractionation

The synthesized polymer was fractionated at (2@E1)y precipitation

techniqee (described ilChapter-2) using acetone as solvent and water as






Ph.D. Thesis AbuMahmud, RoH08306,Sessior200809, Dept. of ACCERU (SubmittedJune 2014) # 78

nonsolvent. The results obtained from the experiments were given in
Table3.2.

Molecular Weight Determination
A. End group analysis

The number average molecular weight § of each fraction of MBP was
determined by end group analysis. The values of for different
fractions were found 26295, 25260, 21658, 17615 and 16422
respectively. The weight percentages (wt%) of the fractionated polymer
in unfractionated polymer sample are shown in TéhR & Fig- 3.1.

The table and figure show that the fraction-ioof the sample (mol. wt.

21658) has highest in quantity in-fractionated polymer sample.
B. Viscometry

For each fraction of MBP, a numbei solutions of different known
concentrations (g/ml) were made. The efflux time of each solution was
measured using Ostwald viscometer and then relative viscosity, specific
viscosity and reduced viscosity were calculated, which are presented in
Tables3.3-3.7. Reduced viscosity Vs concentration graph was plotted
and extrapolated to zero concentration for each fraction as shown-n Fig.
3.2. The common ordinate intercepts of these straight lines gave their
intrinsic  viscosities. The values of intrinsic wsities and their
corresponding molecular weights (obtained by End Group Analysis) of
each fraction of the polyester sample are given in Talde The
logarithms of the intrinsic viscosities of these polymer fractions were

plotted against the logarithmd their molecular weights ( ) and a

linear curve was obtained (F8.3) whose intercept and slope gave the
values of MarkHauwink constant§ . DQG pDY UHVSHFWLYHO






X@QK M, * 7.65W0*M, "
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According to MarkHauwink equation the relationship between vsto
average molecular weight () and intrinsic viscosity can be expressed

as.:

Table3.8 also showsmolecular weights of different fractions of this
polymer sample obtained by viscosity method. It is obsethat the
molecular weight of the polymer sample found out by viscometry) (is

greater than that of the same obtained by end group analysis (
IR Spectra

The broad band representing tH group at the regin31003500cm’

in the spectrum of the diol almost disappeared in the spectrum of the
polyester (Fig3.4). The >C=0 stretching frequency at the region 1700
1710cn of the spectrum of maleic acid shifted to 17180 cnit region
(Fig.-3.4). A new band repsenting the ester linkage appeared at
1163cni region in the spectrum of MBP (Fig§.4). All these indicate the
reaction betweenfOH and £OO0OH groups and thereby ester linkage is

formed in the sampl&*®
Elemental Analysis

Calculated for expected stture: C = 46. 6% and H = 6.8 %
Found from the polyester sample: C = 46.1% and H = 7.1%.

It is seen that the percentage composition of the sample obtained by
calculation nearly matches with the same obtained by analysis. The

product is accordingly confined.
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Soil Degradation Test

Table3.9 and Fig3.5 show the gradual weight loss of the polymer
sample buried in sdif ** MBP ultimately mixed with the soil after 42
days. This is an indication of the total soil degradation of the polyester

sample.
3.33 Hydrolytic Degradation Study

From the hydrolytic degradation studiyaple3.10 & 3.11 and Fig3.6 &

3.7) it was found that the polyester sample remained almost intact in the
acid medium (pH 1-5.0) but gradually degraded in basic medium
(pH>7.0). In ad region the polymer sample swells insignificantly. But in
alkaline region it swells and the ester linkage happens to be hydrolyzed
resulting the meaningful decrease in the pH of the polymer sample
containing solutions with respect to time. Such-neldpoisive nature of

this polyester has led us to figure out its possible use in intestine targeted
drug delivery. In this connection, it®-vitro drug release behavidr

needs to be investigated.
3.3.4In-vitro Drug Release Characteristics (Drug Dissolutiorstudy)

The aim of the intestinal targeted drug delivery is to deliver the drug in
the nearly neutral or alkaline environment of the intestine rather than in
the acidic environment of the stomach. To know whether our
investigating polyester can be usefahdidate for this purpose or nan;

vitro drug release study was performed and diclofenac sodiurocated

50mg tablets) and naproxen (ooated 500mg tablets) were used as
model drugs. These core tablets were separately coated by MBP and the
study was arried out in both the simulated gastric fluid (pH 1.2) and in

the simulated intestinal fluid (pH 7.4) consecutively. In this study, it was
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found that the polyester did not degrade or swell in the gastric fluid for
two hours when coated on a core tabletl d&ss than 6% diclofenac
sodium and naproxen released from MBP coated tablets, whereas around
42% of diclofenac sodium and 41% of naproxen released from the core
tablets (uncoated tablets) in that time in the same media (Balileand
Fig.-3.8 & 3.10). Bit in the simulated intestinal fluid the coating
gradually degraded and drug release was observed from polyester coated
tablets and more than 80% of diclofenac sodium and naproxen released
within 45 minutes (Tabl3.13 and Fig3.9 & 3.11). In acid region
especially in pHL.2 the ester linkages are resistant while in alkaline
region especially in pH.4 they are susceptible and gradually get
hydrolyzed. In pHL.2 the coating remains intact i.e., negligible release of
the drug happens. But in alkaline regioe., in pH7.4 the polyester
swells and degrades resulting in the release of the drug. Therefore, the
swelling and hydrolysis of the ester as well as diffusion of drug particles

simultaneously play an important role on the release behavior of the drug.

The mean percent releasediélofenac sodium and naproxen from MBP
coated tablets(Table3.14 & Fig-3.12) corresponds to the British
Pharmacopoetd drug release profile of enterimated solid oral dosage
forms. So, maleic aciebutanel,4-diol polyestercould be usable for
targeted drug release in the intestine. However, prior to clinical trial,
toxicological and other pharmacological investigations of the polyester

need to be performed.
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TABLES OF EXPERIMENTAL DATA

Table 3.1: Solubility behavior of madic acidbutanel,4-diol polyester

(MBP) at ambient temperature.

Solvent Solubility
Acetone ++
Ethylacetate ++
Mixed Solvent (Toluene: Ethanol =3:1 +
Toluene +
Ethanol -
Acetic acid -
Benzene -
Xylene -
Chloroform -
Formic acid -
Phenol -

Carbon tetrachloride -
Rectified sprit (R.S) -
Diethyl ether -
Water -

Here (+ +), (+) and-{ indicate high solubility, low solubility and no

solubility respectively.






K1 K
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Table 3.2 Molecular weight distribution of fractionated maleic acid

butanel,4-diol polyester in urfractionated polymer.

Polymer Weight % of | Mol. wt. by end group
fraction no. fraction analysis ()
i 14.5 26295
i 20.9 25260
il 29.3 21658
iv 19.6 17615
Y 15.7 16422

Table 3.3: Viscosity data for maleic adibutanel,4-diol polyester

( =26295)in ethyl acetatat 26'C.
Volume of the solution taken in viscometer = 10 ml

Efflux time for 10 ml solvent (ethyl acetate), 4 152.3 sec.

Relative

Reduced

Concentration Efflux _ " Specific viscosit Intrinsic
C (g/m) time | VISCOSIY | yiscosity Y | viscosity,
t sec. (ml/g) (ml/g)
0.0040 161.7 | 1.0617 | 0.0617 15.43
0.0030 158.6 | 1.0414 | 0.0414 13.80 9.83
0.0®5 157.3 | 1.0328 | 0.0328 13.12 '
0.0020 156.0 | 1.0243 | 0.0243 12.15
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Table 3.4: Viscosity data for maleic aciutanel,4-diol polyester

( =25260)in ethyl acetatat 26°C.

Volume of the solution taken in viscometer = 10 ml

Efflux time for 10 ml solvent (ethyl acetatey~152.3 sec.

Concentration ETUX Relatl\_/te Specific \'ig’gggsd Intrinsic
C (g/ml) time | VISCOSItY | viscosity Y | viscosity,
t sec. (ml/g) (ml/g)
0.0046 163.1 1.0709 0.0709 1541
0.0030 158.3 1.0394 0.0394 13.13 9.64
0.0023 156.6 1.0282 0.0282 12.26 '
0.0015 154.8 1.0164 0.0164 10.93

Table 3.5: Viscosity data for maleic acibutanel,4-diol polyester

( =21658)in ethyl acetatat 26'C.

Volume of the solution taken in viscometer = 10 mi

Efflux time for 10 ml solvent (ethyl acetate) 4 152.3 sec.

Relative

Reduced

. . . ) Specifc ) : Intrinsic
Concentration| Effluxtime | viscosity viscosity viscosity viscosity
C (g/ml) t sec. y
(ml/g) (ml/g)
0.0050 163.0 1.0703 0.0703 14.06
0.0040 160.1 1.0512 0.0512 12.80 8.43
0.0025 156.5 1.0276 0.0276 11.04 '
0.0020 155.5 1.0210 0.0210 10.50
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Table 3.6: Viscosity data for maleic acidutanel,4-diol polyester

( =17615)in ethyl acetatat 26°C.

Volume of the solution taken in viscometer = 10 ml

Efflux time for 10 ml solvent (ethyl acetaté)= 152.3 sec.

Efflux | Relative | gpecific | Reduced | jntrinsic
Concentration : : . .
time | VISCOSItY | viscosity | VISCOSItY | yiscosity,
C (g/ml)

t sec. (ml/g) (ml/g)
0.0060 164.4 1.0795 0.0795 13.25
0.0052 162.1 1.0643 0.0643 12.37 2 40
0.0038 158.7 | 1.0420 | 0.0420 11.05 '
0.0030 156.9 1.0302 0.0302 10.07

Table 3.7: Viscosity data for maleic acibutanel,4-diol polyester

( =16422)in ethyl acetatet 26°C.

Volume of the solution taken in viscometer = 10 ml
Efflux time for 10 ml solvent (ethyl acetatey, 4 152.3 sec.

Relative

Reduced

c _ Efflux Specific Intrinsic
oncentration : : - -
time | VISCOSItY | yiscosity | VISCOSItY | yiscosity,
C (g/ml)
t sec. (ml/g) (ml/g)
0.0064 164.8 1.0821 0.0821 12.83
0.0050 161.1 1.0578 0.0578 11.56 2 06
0.0032 157.1 | 1.0315 | 0.0315 9.84 '
0.0025 155.8 1.0230 0.0230 9.20
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Table 3.8: Conparison between molecular weights obtained by end

group analysis and the same obtained by viscosity method.

Intrinsic Molecular weighboy
Fraction Vlscsnﬁg, (rom (frgm End group | Viscosity

no. graph)ml/g

(from graph)|analysis( )| method( )

graph)
[ 9.83 26295 27623
i 9.64 25260 26863
i 8.43 7.65 0.7 21658 22481
\Y 7.40 17615 18412
v 7.06 16422 17221

Table 3.9: Soil degradation of MBP at normal weating

condition.
Time (days) % of weight loss
7 17.5
14 35.1
21 52.6
28 72.3
35 84.6
42 100
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Table 3.10: pH-responsive characteristics (hydrolytic degradation study)
of maleic acidbutane-1,4-diol polyester in acid media [HCI
solution] at room temperature.

Initial pH=1.24 |Initial pH=2.68 [Initial pH=4.19 Initial pH=5.33 |Initial pH=6.42
pH of | pH of |pHof |pH of pHof [pHof |pHof pHof |pH of pH of
Readin Time | blank |(polymerblank |(polymer plank |(polymerflank |(polymerfblank (polymer
Yhour)| acid | +acid lacid Hacid |acid +acid jacid [acid [acid + acid
solution|solution)(solutionisolution) [solution [solution) [solution|solution) [solution |solution)
1 0 1.24 | 1.24 | 2.68 2.68 4.19 4,19 | 5.33 | 5.33 6.42 6.42
2 1 1.24 | 1.24 | 2.68 2.68 4.19 4,19 | 5.33 | 5.33 6.42 6.42
3 2 1.23 | 1.23 | 2.67 2.66 4.19 4,18 | 5.32 | 531 6.42 6.37
4 3 1.23 | 1.22 | 2.67 2.65 4.18 4,18 | 5.32 | 531 6.42 6.34
5 4 1.22 | 1.22 | 2.66 2.65 4.18 4,17 | 5.31 | 5.30 6.40 6.30
6 5 1.22 | 1.22 | 2.66 2.64 4.18 4,17 | 5.31| 5.30 6.40 6.28
7 6 1.22 | 1.21 | 2.66 2.64 4.17 4.16 531 | 5.30 6.39 6.25
8 7 1.21 | 1.21 | 2.65 2.63 4.16 4,15 | 5.30 | 5.29 6.39 6.20
9 8 1.21 | 1.21 | 2.65 2.63 4.16 4.15 | 530 | 5.29 6.38 6.12

Table 3.11: pH-responsive characteristics (hydrolytic degradation study)
of maleic acidbutane-1,4-diol polyester in basicmedia [NaCO;
solution] at room temperature.

Initial pH=7.42 |Initial pH=8.25 Initial pH=9.18 Initial pH=10.42
Time pHof | pHof |pHof |pH of pH of |pH of pH of |pH of
Reading (hour) blank | (polymer |blank |(polymer |blank |(polymer |blank |(polymer
basic | + basic |basic |+ basic |basic |+ basic |basic |+ basic
solution| solution) |solution|solution) [solution|solution) |solution|solution)
1 0 | 742 | 742 |s25 [8.25 9.18 | 9.18 | 10.42]| 10.42
2 1 | 742 | 730 (825 [807 918 | 897 | 1042| 1013
3 2 | 741 | 721 (824 |7.88 917 | 878 | 1041| 985
4 3 | 741 | 711 (824 |7.72 917 | 858 | 1041| 9.59
5 4 | 741 | 701 (824 |[796 917 | 845 | 1041| 934
6 5 | 740 | 689 (823 [742 916 | 832 | 1040| 9.14
7 6 | 740 | 680 (823 |[7.28 916 | 821 | 1040| 9.05
8 7 | 740 | 669 (823 |7-14 916 | 811 | 10.39| 8.94
9 8 | 740 | 652 [8:22 |7.00 915 | 802 | 10.38| 8.83
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Table 3.12:In vitro drug release study of diclofenac sodium (DS)

and Naproxen (NX) core tablets coated by maleic acid
butane-1,4-diol polyester in simulated gastric fluid (pH
=1.2).

% of drug release
Time Time Time Time
Sample | (30 min,) (60 min.) (90 min.) (120 min.)
DS NX DS NX DS NX DS NX

Core 7.23 | 6.50| 19.46| 18.68| 29.23| 28.88| 41.86| 41.05
Tab-1 1.12 |0.69| 287 | 146 | 4.30 | 3.38 | 5.35 | 4.22
Tab-2 1.25 |0.74| 263 | 153 | 4.16 | 3.48 | 5.43 | 4.87
Tab-3 1.33 |0.57] 210 | 1.35 | 3.95 | 3.27 | 4.98 | 461
Tab-4 1.17 |0.65| 253 | 144 | 425 | 3.35 | 528 | 4.94
Tab5 1.20 |0.50| 2.25 | 1.32 | 4.03 | 3.02 | 550 | 4.35

Table 3.13:In vitro drug release study ofdiclofenac sodium (DS) and

Naproxen (NX) core tablets coated by maleic acid
butane-1,4-diol polyester in simulated intestinal fluid (pH
=7.4).

Sample

% of drug release

Time
(15min.)

Time
(30min.)

Time
(45min.)

Time
(60min.)

DS

NX

DS

NX

DS

NX

DS

NX

Core

66.50

62.45

88.74

84.36

99.12

98.10

99.74

99.35

Tab1

33.37

29.10

60.49

56.00

85.39

83.10

98.63

97.53

Tab-2

34.38

28.94

61.52

54.67

86.25

81.72

98.67

97.17

Tab-3

32.26

28.33

59.33

55.30

85.41

82.98

98.45

96.90

Tab-4

33.34

28.67

60.46

57.56

85.55

84.35

98.60

97.45

Tab5

33.25

29.43

60.35

57.20

85.30

85.25

98.77

96.58
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Table 3.14: Mean percent of drug releasefrom diclofenac sodium

(DS) and Naproxen (NX) core tablets coated by maleic

acid-butane-1,4-diol polyester in simulated gastric fluid

(pH = 1.2) and intestinal fluid (pH =7.4).

Mean % of drug release in simulated gastric flui

Mean % of drug release in simulated intestinal fluid

(pH=1.20) (pH = 7.40)
30 60 90 120 135 150 165 180
min. min. min. min. min. min. min. min.
DS|NX | DS | NX | DS| NX |[DS| NX | DS | NX | DS | NX | DS | NX | DS | NX
1.21/0.63| 2.48| 1.42 |4.12| 3.30|5.31| 4.60 |33.32/28.9060.43|56.15| 85.58| 83.44|98.62/ 97.13
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Reduced Viscosity (ml/g)

Concentration, C (g/ml)

Fig. 3.2 : Plots of concentration Vs reduced viscosity for maleic
acid-butane-1,4-diol  polyester of different fractions in
ethylacetate at 26°C.
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from different countries have pictured the overall condition of thedrl while
delivering their speech. As a result, .we come to know about childhood development,
education, health and' other benefits of the children in different countries. We also get

a picture on the child rights on what they are enjoying and what tealearived of.

Ardt et al., (2005) in their report “Report on Primary Education in Bangladesh:
Challenges and Successes” A plan for sustainable development must address the issue
of education because it plays a critical role not only in expanding fietherational
opportunities, but also in fostering basic intellectual abilities such as literacy that are
crucial to success in a world where power is closely linked with knowledge. Primary
education must receive a great amount of attention in developtransdor this

reason.

In Bangladesh the expansion of primary education is crucial, just as it is in other
developing nations within South Asia and beyond. Bangladesh’s low literacy rate of
39% (Chowdhury et al, 47) is one of the many low developmentatug that
remind us how far our nation has yet to go in its pursuit of sustainable development.
Primary education has been a priority in Bangladeshi politics since independence
from Pakistan in 1971: basic measures to implement universal primary education
were taken from the outset. However up until recent times, enrollment, as well as
government spending on the education sector, has remained very low; little progress
was seen in the primary education sector throughout the 1970s and 80s.

Additionally therehave been problems of inequity and access. The 70s and the 80s
saw a marked gender disparity in enroliment levels as well as attendance, completion,
literacy rates and achievement levels. Marginalized and disadvantaged groups in
general—particularly the rural and urban peehave had significantly less access to
education than other groups. The Bangladesh government is proud that its education
programs dramatically improved in the 1990s, especially during the latter half of the
decade. The 90s saw a rekedildedication to the expansion of primary education,
and as a consequence the Bangladeshi primary education system experienced
significant enhancement during this period. A large part of this renewed commitment
was a direct result of the 1990 World Confere on Education for All (WCEFA),
which encouraged all participating nations to expand their vision to meet goals in the
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education sector, especially the goal of making primary education universal.
Following this conference, donors in Bangladesh investethe education sector
much more heavily and NGOs increased their involvement in assisting the

Bangladeshi government in meeting its primary education goals.

The Government of Bangladesh itself took many initiatives in the years following the
WCEFA, including: the 1993 Compulsory Primary Education Act, which made the
five-year primary education program free in all government schools and declared
education for girls in rural areas free through grade eight; the establishment of the
ministry for Primary and Mss Education in 1992, wth set as its objective the
universalization of primary education as well as the elimination of the geader-
povertygaps; demandide interventions such as the Female Stipend program, the
Food for Education (FFE) program; andosh recently the Primary Education
Development Program (PEDP Il), a si@ar program beginning in the year 2000
which aims to increase access, quality and efficiency across the board in the primary

education sector .

These measures have resulted in impressive gains in the achievement of Bangladesh’s
primary education goals. Nationwide enrollment rates have sharply increased, dropout
rates have gone down, significant progress has been made in raising equality of access
between different geographic and socm@omic groups, and the gender gap has
literally been removed at the primary level. Girls have actually overtaken boys in rates

of enrollment, completion, and attendance in primary schools (Kabeer et al, 292).

However, Bangladesh still faces obstacles towards the tng-success of its

education system. For example:

X Government expenditure on education in Bangladesh is currently the lowest in
South Asia (2.3 of GNP, compared to 3.5 regional average [‘MGD Issues”)).

x Net enrollment rate is still only 80% (GWwdhury et al 16). This means that
about three million children &0 years old are currently not enrolled in school
(Dhar).

X At least 15% of primary school age children never enter the educational
system. Most of these children are poor. When this figummnsbined with
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the 25% primary school dropout rate, it is seen that 40% of Bangladeshi
children never receive a full primary education (USAID).

X Bangladesh is oveeliant on NGOs to reach the disadvantaged groups.

We have reduce these problems to two main concerns:
Equity and access issueghisincludes male/female success rates, enrollment rates in

rural vs. urban areas, and povemjated access restrictions. Large indigenous
populations living largely in the Chittagong region as well as Sylhet and remote parts

in the north of the country have not yet been reach by primary school expansion.

Quiality issues disparities in the quality of education is by far the biggest problem
Bangladesh faces in the primary education sector. Most important is the stadstco
in the quality of education received in a government school as opposed to-auNGO

school.

By addressing these problems Bangladesh will be much more likely to succeed in
providing its population with higluality, universal primary education. This will
provide the basis for sustainable economic and social development in the nation. In
this report we will outline these problemsdepth, then discuss potential reforms and

how we believe SAARC can help.
Problems of Equity and Access

Much has been wtién recently regarding the successes Bangladesh has experienced
in increasing access to primary education among disadvantaged groups such as girls,
those who live in rural areas, and the urban poor. While these achievements should
not be underestimated, it imperative to recognize that there are still many
challenges that must be met in enhancing equity and access in the primary education
sector. The national net enrollment rate is 80%, which means that 20% of all primary
school age children in Bangladesgihe for one reason or another inhibited from
attending school. The majority of these children are either living in isolated rural
communities, homeless, or from marginalized tribal minorities. The Asian
Development Bank’s Summary Poverty Reduction andiab&itrategy states that
there is a large indigenous population living in the Chittagong and Syhlet regions as

well as remote northern parts that have yet to be supplied with access to primary
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millions of children are passing their days without food as well as basic rights. There
is no education and no consciousness about their lives. These types of children are
engaged irrisky jobs. It is a matter of sorrow but the truth is that our development
planners are thinking about ideal city without including them. He has mentioned two
types of disadvantaged children i.e. street and working children. But this research
work has faiéd to identify the roetauses of the problems in receiving the
disadvantaged children's education. The discussed book is confined in 10 chapters.
Every chapter has printed in order. In this book, he has identified the main weakness
of Indian basic educatn. In fact, still there is a clear disparity in education system;
that is why the childreonf poor families do not get opportunity of basic education.
Here, the writer. failure is to give consolidated report on Indian disadvantaged

children as well as their education.
Directorate of Primary Education (2009)

In recent years, the Government of Bangladesh has implemented a number of projects
to increase access of primary education for all sehgelchildren and to improve the
quality of education. The Second Primary Education Development Program {PEDP
II) is one of several projects. One of the major objectives Of PERPt0 increase
enrolment, attendance and the rate of completion of primary education cycle. The
school census information reveals that themary education dropout rate in
Government Primary Schools (GPS) and Registered Glmrernment Primary
Schools (RNGPS) has increased from 47.2% in 2005 to 50.5% in 2007 which also
needs further investigation. Although quantitative data from various euace
available a qualitative study in this respect was felt necessary. RTM International was
assigned the responsibility of conducting the Study by UNICEF and DPE. This study

therefore was undertaken with the following objectives:
f To provide basic detelimants of dropout behavior in primary school.
f To capture the root causes of primary school drop out.

f To capture school community's views of remedial measures to address drop

out.
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The main purpose of the study was to investigate the primary school dropout
behaviors through participatory methods and qualitative techniques like FGD with
parents and SMC, idepth interview of parents, key informant interview of teachers
and case studies of drop out children. Interviews of local government representatives
were @ne in high and low drop out children. Interviews of local government
representatives were done in 25 high and low drop out school catehment areas of
urban and rural locations all over the country with divisional coverage as well us
coverage of geographicdiversity such as ‘char’, ‘haor’, riverine and coastal areas
and off Shore Island, A total of 25 FGDs with parents, 25 with SMC, interviews of 50

teachers and 50 parents and 12 case studies of drop out children were conducted.

This study being qualitative has several limitations. The sample size andaeréas
represerdtive of the country because the emphasis was more on geographical
diversity rather than regional representation. The study purposefully selected higher
drop out areas to understand théura of the problem intensively. The knowledge
and results produced should, therefore, be used to draw insights and not be
generalized. Proportion or percentages used are likely to be unique to the relatively

few people and specific geographical locations.

Poverty has been cited as the number one cause of school drop out for various
reasons. First, the study selected more remote and poverty prone areas. Moat study
participants especially parents and dropped out hoys and girls are from the poor
families. Even in urban areas people who lived in the catchment were mostly poor.
Poor people tend to instantly cite poverty at the root of everything. Because whatever
cause that results from poverty is generically also perceived as poverty. So, poverty is
the overarhing reason and should not be read in isolation.

Drop out behaviors determined by various soeeconomic and management factors
that include economic condition of people, local Availability of child employment,
accessibility, school infrastructure andadability of teachers, their attendance,
qualification and skill, teaching materials and teaching learning environment, school

stipend program, family demography role of SMC, and monitoring and supervision.

Drop out of school children are higher in rural areas where most people are poor and

landless. In the distant reqed charsg offshore islands, lowying ‘haor' areas, and
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hard to access hill tract villages poverty is widespread and drop out is relatively high.
In the reported high dropout of several urban schools, it was evidenced by study
participants that people in catchment area are mostly from the poorest section of the

community.

Drop out is again lower in rural areas where local environment is better in terms of
high literacy, availability otheeducational institutions, economic opportunity and
market access with better road communication. In such situations poverty may not be
the prime determinant. However in some urban locations the local conditions are
unlikely to influence the family behaviobecause conditions of slums arc not

education friendly and some of the catchment residents are seasonal migrants.

Easy availability of child employment such as in north east for extraction of sand and
stone by boys, in the south west for catching shrimgs fand working in bidi
factories by both boys and girls tempt them to earning. In urban areas boys easily get
employment in factories, shops and tea stalls and as transport workers while girls are
preferred to work as domestic help and as garment workers

Shortage of teachers as well as teacher vacancy was reported mostly in inaccessible
areas. The same geographical locations also suffer from irregular attendance, late
arrival and early departure of teachers. No such problem was however reported in

urban or bettor accessible rural areas.

These affect the learning environment and reduce the contact hours causing students
to become irregular and less interested in the study. Parents and local government
representative also showed concern about the skill and qualification of the teachers.

The community also spoke about the teacher's lack of commitment as effective home

visils to reduce dropout were rarely authenticated.

The study participants everywhere acknowledged the benefit of the school stipend
program tlat has positively influenced enroliment, attendance and retention. Many
parents even with low level of awareness send their children to school with the
expectation of receiving the stipend money. As urban poor were not getting stipend,
introduction of stignd in urban schools could have reduced drop out. Teachers in

many rural schools believe that retention of girls is more influenced by stipend than
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that of the boys as girls are motivated to continue school to get the benefit of
secondary school stipendarents in 15 out of 25 locations believed that not getting
stipend was a reason for drop out of children. Many deserving families that enrolled
their children with the expectation of receiving stipend were frustrated for not
receiving it and it some point lost interest in sending their children to school. Stipend
recipients who become repeaters for poor academic performance are deprived of
stipend and are reported to drop out for the same reason.

Accessibility in terms of road or boat communication esplgcial char and haor

areas and seasonal affagtregular or seasonal attendance of children. Teachers
residing away from the catchments in those locations also fail to attend regularly and
timely causing the loss of school days and hours. Teachers who are not locals dislike
to be posted in inaccessible areas and posts of teachers in some cases remain vacant
for years a Heeling classroom teaching with high teacher student ratio. In urban or
rural accessible areas this was not reported to be a problem. Accessibility affected the
girls more than the boys as girls avoided long distance travel and felt shy to wade

across the flood water.

School infrastructure seems to be another influencing factor to determine drop out or
attract children to school. There ardestst three schools which have only one room.
Even with double shift more than one class in a single room can neither attract
students for long nor there healthy teaching learning environment. Obe %
schools visited 11 school had no tube well and sehools, in char and haor areas,
had no latrine. There was common latrine in 7 schools used by boys, girls and
teachers. Where there was only one or two latrines girls rarely used the latrine.
Without latrine facilities boys of upper grades and partrtulgirl students feel shy

and would avoid coming to school. As the study was not an impact assessment study,
it was not possible to ascertain whether PEDP Il interventions had any positive or

negative impact on school drop out.

Family demography such as high fertility among poor families, death, disability or
prolonged illness, polygamy, divorce, and separation also may determine the drop out

behavior. The study has evidenced in many areas that girls arc taken away from
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school to take care of the young#lisgs. Boys are also compelled to stop going to

school after the sudden death or disability of father or other earning members.

It was evidenced that in most places SMC's were not performing up to the desired
level. Although parents in their FGD’s in 19 out of 25 locations and 60% local
government representatives said that SMC’s were not doing anything to prevent drop
out, teachers in contrast to the parents in 18 local ions, however, reported that SMC'’s
were doing their job properly. Most of the SMC members in their FGD claimed that
they had been playing their role to increase enrollment and drop out. But no evidence
in this regard was found from any other group. The study also evidenced in a few
places from FGD’s with SMC's that some of it's their memlveore not aware of

their roles and responsibilities. In many places they also acknowledged that they
needed training to understand their role better. Effective role of SMC could have
minimized drop out of school children. In the low drop out schoolsedsiioth in

rural and urban areas, parents and teachers both reported the SMC's to he active.

A vast majority of local government representatives perceived that they had little role
to play as they were not in the SMC. Almost 90 percent of the female local
government representatives interviewed were not aware of the role of SMC while this
level of awareness was just reverse among their male counterparts most having
reasonable level of such awareness. Although the role of local government
representatives isoh a determinant for school drop out, the assumption was that the

proportion of drop out could have been less with their effective oversight role.

Other issues that indirectly affected school performance included various types of
corruption and misgovemnance related to attendance of teachers, dependence on Para
teacher, distribution of stipend money, monitoring and supervision, recording and
repotting, misappropriation of development fund and private tuition. There is a
governance issue related to theawl Keeping and reporting system as more than
50% of the schools did not maintain, proper record of drop out children. In some
schools discrepancies in record keeping was clearly visible as the data provided did

not match with what was detected durinddieisits in the catchments villages. Other
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determinants included lack of school tiffin, inactive PTA, child beating and eve

teasing in a few urban locations.

While interpreting the various causes of drop out question might arise why poverty
has been rated on top of all other causes. It is not surprising in a country where more
than 40% people live below the poverty line. One main reason could be that the
selected sample areas were not regionally representative as more remote, inaccessible
and poverty prone areas were selected. It is, however, important to observe that
although poverty has been rated as the number one reason, all other causes of drop out
including child labor, cost of education, migration etc. are the results of poverty. So,
poverty is theoverarching or underlying cause and should not be read in isolation of
those other causes that result from poverty.

More than 80 percent of study participants acknowledged that poverty of the family
was the number one reason for drop out of primary school children. Poor families
have low level of awareness and they also need the support of their children for

earning.

Child labor lias been reported by thiiifths of the study participants as the second
most dominant reason for drop out of primary schoddotm. Mostly children from

grades three and four are sent to work by many poor families. It has been reported by
teachers in both urban and rural areas that easy opportunity to earn sometimes lead the
families to decide to send children to work rathentteaschool.

Parents' lack of awareness and education was perceived as the third most important
problem responsible for drop out of primary school children. Many, however,
believed that the level of awareness was much better than what it was few years back
But parents mostly of first generation learners failed to perceive the value of

education.

Chowdhury et al) (2001) in their “A question of quality state of primary
education in Bangladesh” tried to analyze the followings.

(i) Assess the learning achievents of the students at the end of class V in different

school systems based on a nationally representative sample test.
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(i) Examine the relationship between learning achievement and selected background
characteristics of the students such as secanonic status, schoekelated variables

and receipt of extra educational inputs. Mstage sampling was employed to collect

the data. A total of 60 union wards were selected for the study. A total of 2509
students of class V from 186 schools were examinethke purpose. Statistical tools

like frequency distribution, correlation and multiple regression analysis were used in
order to understand the explanatory power of the semmomic and educational
variables in the prediction of the competencies achieved by the students. The findings
regarding student achievement are broadly consistent with other recent survey results
.The study shows that of the 12-year age children about 30 percent obtained basic
competencies in literacy, numeracy and life skillie Tstudy showed that rural
children lagged behind their urban counterparts roughly by one academic year in
respect of basic competencies. Boys were better performers than girls were. Favorable
family circumstances of children represented by a combinafidactors including
education of parents, parent’s ability to spend on private tutoring, parents' keeping in
contact with teachers about their children's education and the economic status of the
family have a positive impact on the children's learning esament. It has been
observed that urban students do better than rural students because of some school
related factors such as parent's involvement in school affairs, a reasonable class size,
teachers' qualification level and professional; training, ¢hea’s proximity to local

educational office and an active and cooperating managing committee etc.

Khanna (1980) studied the relationship between students' sec@romic
background and their academic achievement. The study applied statistical tools like
correction analysis, stepvise multiple regression analysis, &guare test were
applied to analyze the data. 1000 students of VI, VII, VIII, were examined from thirty
rural and urban schools of India. Examination results were considered as the indicator

of academic achievement. The major findings were

(i) Socioeconomic status was positively and significantly correlated with

academic achievement.

(i) Socio-economic condition of their family is highly correlated with academic

achievement of thetudents in all types of school.
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Khondker (1996) in his “Education Achievements and school efficiency in Rural

Bangladesh, World Bank Discussion Series” has presented a descriptive analysis for
learning achievements, school efficiency in rural Bangladeshwhat are the factors
behind learning achievement of the students. Data were collected from 17 villages
using Simple Random Sampling technique. Statistical techniques like Cox
regression and multipleegression analysis were applied talgse the data. The
regressicn results show that both father's and mother's education have a positive effect
on the learning achievement of the students .It has been observed that some other
variables such as irriguion facilities in the area negatively affects boys’ (engaged in
irrigation) learning achievement level as they are not capable of giving the needed
lime to their study. The greater the distance of a school from upazila headquarters the
less effective (and less frequent) is the school authorities supervision leading to poorer
learning achievement of the concerned schoolchildren. A school's addgssd
electricity (which refects also the surrounding area's irdtauctural development
status) and presence of female teachers in a school tdsblefrning achievement of

the students. Toilet facilities affect learning achievement of the students, especially

girl students.

So far literature reviewed, the researcher has not found any researcher work directly
in the field of role of NGOs for primary education in Bangladesh. So this field would

be an important topic of a research warhis is totally a neviield of study. As far as

the researcher has gone through no research has been done in this field in Bangladesh.
The research works mentionedoge have been mostly done in the context of other

countries but have some relevance to our content.
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