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BRIEF HISTORY OF BCSIR

Founding Director of BCSIR Laboratories Dhaka

Dr. Muhammad Qudrat-i-Khuda,
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LABORATORIES AND INSTITUTES OF BCSIR

S —— BCSIR Laboratories Dhaka
: gr—— BCSIR Laboratories Chattogram
: BCSIR Laboratories Rajshahi

BCSIR Laboratories Dhaka
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Citizen’s Charter of BCSIR Laboratories Dhaka (CR g gfeo%f®)
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CITIZEN'S
CHARTER

BCSIR Laboratories Dhaka

LRI 2000

IGCRT
2001

INARS
2016

BRICM . DRiCM
2020 2012

Institute of
Bioequivalence Studies
and Pharmaceutical
Sciences

<

<
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{s===== Physical Instrumentation Division

T

Leather Research Division

Glass and Ceramic Research
Division

Analytical Research Division

Pharmaceutical Sciences Research

Division
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| BCSIR Laboratories Dhaka |

s

Administration

4
Research

memma——o Biological Research Division

Section e d Chemical Research Division

Accounts
Section

Technical mmmmmmmna Physical Instrumentation Division

memmmmmne Pulp & Paper Research Division

_I_I_I_I—I_I—I_I_I_l_l1

e ' Pharmaceutical Sciences Research Division
e

Section

memmmmmmma Fibre & Polymer Research Division

mmmmmmna |Industrial Physics Division

Activity

4

v

Research work

* R&D projects (Need based, valuable products
preparation, import substituted)

* Annual Development project, Special
Allocation project, Sponsorship project

*  Guidance of students (MS, MPhil, PhD and
Research Fellow)

Paper, Patent Product

and Process Development

v

Analytical services

Samples supplied by producers
or importer or custom office

*  Purity

*  Contamination
*  Composition

* Damage

* Safety etc

Quality
assurance
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BCSIR Laboratories Dhaka at a glance (2023-2024)

Projects
R&D: 69

Achievements
Published paper: 98

Patent: 03 Services
Process: 08 Analytical service: 2230
Student supervision: 41
Dissemination of technology: 01 Manpower
Scientist: 100
Officer:24
Staff: 54
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Establishment of Institute of Bioequivalence Studies and
Pharmaceutical Sciences

<}
4

% 2024-Established as Institute of Bioequivalence
Studies and Pharmaceutical Sciences (IBSPS)

2011-Established as Pharmaceutical Sciences
Research Division (PSRD)

13

ADP Project: 01

R & D Project: 42

Special Allocation Project: 09
Publication: 159

Major
Contributions
Research Fellow: 26

Accepted Process: 02

>
>
>
>
———=2 > Student Supervision: 110
>
>
» Patent: 02
>

Analytical Service: more than 380

14
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Establishment of Institute of Bioequivalence Studies and
Pharmaceutical Sciences
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Research Section of Institute of Bioequivalence Studies and

Drug Discovery
and Bioassay
Research Division

v’ Natural Products
v’ Bioassay Research
v’ Preclinical Study

Pharmaceutical Sciences

Dosage Form
Design Research Biopharmaceutics Quality Assurance API and Excipients
Division Research Division Research Division Research Division
v Dosage Form v’ Bioequivalence and i ¥ Quality Control v APIs and Excipient
i Design i Bioavailability Study .| ¥ Quality Assurance | Synthesis
! v/ Formulation ‘ v Bioanalytical Research i v' Natural Medicine || v Bioactive Molecule

v’ Synthetic Biology i Development | ¥ Clinical Study Standardization | Synthesis
|| v Stability Study | Y Biostatistics Research | ~ | v/ Nano Particle
a v’ Big Data Analysis Synthesis
O Analytical Method Development and Validation
O Quality Evaluation Method Development
O Impurity Analysis Method Development
= O Pharmaceutical Equivalency Method Development
. (9]
Institute of g O Dosage Form Design/Formulation Method Development
Bioequivalence =
Studies and = U Bioanalytical Method Development and Validation
Pharmaceutical > > O Di . . )
S 2 Discovery of Bioactive Natural Products :
E{ O Computational Modelling and Bioassay confirmation.
(93
“ O Synthesis of Active Pharmaceutical Ingredients (APIs)
O Development of Process, obtaining the Patent Right and

publishing Research Paper.
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Major contributions

* Developed isolation, purification and characterization methods of endophytic fungi from medicinal
plants and marine weeds as well as isolation, purification and structure elucidation of isolated
compounds from the fungal isolates

¥ 1

Fresh plant

Molecular
Identification

1YY
\ ) E 7 Molecular Identification

oot Plant Parts were rinsed with Distilled

water, cut into small pieces and placed

in water agar media 19

L e Surface Sterilization

Major contributions

= [solated more than 150 compounds, many of them are novel or new compounds, 21 of
them have potential antimicrobial and cytotoxic activity

2 v Minimum Inhibitory Concentration
. 2
HO. 7.4, 3.0 \:41;,1 ‘[ ~

xylopyranoside

Antibacterial activity

0’ ~a
' k/m}r
9 3

LT i =/

E s nCongora =
¥ | l o ] -
- erxr Mo oy ¥ o ey
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Pseudomonas stutzer Escherichia coll Acinetobacter ° D‘ LR O‘ s

calcoaceticus " diso . 9
Kaempferol 3-0-b-D-arabinosyl-(1,2)-b-D- b 7 desmethyl
p Y v ‘

Cytotoxicity

w
p )
2 ]
[.2 skey
L A\\ (a) : Flgure L. Structure of Fussproliferts. )
Bind selectively Pancresic _(Panceestid | (Beeat) | (Bres)  Fibrabiag;
. . * FUs 0.13 £ 009 0.76 £ 024 1.9+ 032 39075 18 £ 0.66
R1=CH3, R2=H: S-(-)-Cristatin A to telomeric quadruplex DNA Cemcitabine 76+ 066 22043 NT NT NT
R1=H’ R2= CHS: R_(+)_Cristatin A and stabilize it Doxorubicin NT NT 006+ 003 0024001520 NT

10
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Major contributions

o1 Prismatomerin, a New iridoid from the leaves of Prismatomeris tetrandra showed remarkable
antitumor activity and also interfered with mitotic spindle formation.

Cell line Origin IC50 [pM]
L-929 murine connective tissue 0.21
KB-3-1 human cervix carcinoma 0.41
A-549 human lung carcinoma 1.41
SW-480 human colon adenocarcinoma 0.060

Prismatomerin

Figure 3.

Influence of prismatomerin (1) on PtK; potoroo cells. Cells were stained for nuclei (blue) and microtubules (green). After

incubation with 1 (0.5 ug/mL) overnight (right photo) cells show nuclear fragmentation. but no alteration in their microtubular network.
The photo also shows a mitotic cell with metaphase chromosomes (arrow) but not a mitotic spindle, as displayed by the mitotic cell in the 21

control picture (left)

Major contributions

= Selected publications from drug discovery Research

B notecules o

Fusaproliferin, a Fungal Mycotoxin, Shows
Cytotoxicity against Pancreatic Cancer Cell Lines.

Cerevisterol Alleviates Inflammation via Suppression
of MAPK/NF-<B/AP-1 and Activation of the
Nrf/HO-1 Signaling Cascade

T Endoplytic

fr

ATt 1,{\LS e

RODUCT :

Cwotoxiz}:ﬂaphlhoquinom an‘d Azaanthraquinone Derivatives from
al i i

houury Mahmood Hasan.

@) i

Toxicology Reports -

Endophytic Pusarium solan: A rich souree of cytotoxic and antimicrobial | %
haquinone and aza-anthraquinane derfvatives =

o 8 it oy Booy’, Saria Sharmn,
v aha', M. Mosain Sohrab'™

B s

Fatema Mon

i
cunpini Linn wind Inve tigation of Their Phurmacological Activitics

screening of endophytic fungi isolated
from Ceriops decandra (Griff) W. Theab, a
mangrove plant in Bangladesh

Evaluation of bioactivity and phytochemical @

i o
Compounds Isolated from an Endophyte Fusarium oxysporum;
In Vitro and In Silico Approaches

ze

11
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Major contributions

= Analytical method development and validation of 29 generic drugs to ensure the quality in national and
international market

O Cholecalciferol

AR
C——r—
O Aceclofenac
Simple RP-HPLC method

for Aceclofen ntitati
a Tadalafil u?\nlyrsei:;ph:i;::-uti:ulv:ubleu

O Simvastatin

U Hydrochlorothiazide and Ramipril

O Atenolol etc.

N ||

cl NH - i'\.w‘_&:vﬁ;m“ e Ai:}”
A ‘

1 2 |
CH,COOCH,COOH | "“*J'

cl = k’“‘mf

Analytical method development for Aceclofenac

23
Major contributions
= Bioanalytical method development and validation of 04 (Four) generic drugs to
support Bioequivalence study
| =z Bioanalytical n;m validation of o ' ';‘:' =
" g ! chromatography with PDA detection
W Development and Validation of a Bicanalytical Method
[ FATEMA MONI, SURIYA SHARMIN. SATYAITT ROY RONY, for the Quantification of Aceclofenac in a Small Volume
.y LI L] S AL Si0d s of Huna Serum by RF-HPLC
e ———] b - " “"“: '!,‘*\;'_':,_"‘_:‘;‘:“_':'_‘;’:;,‘1.“":‘."“"'

w12 i
Timne, min

Specific Bioanalytical method for Aceclofenac 24

12
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= Impurity analysis of generic drugs

-

TZI it Tl NN RN R BT R RN DA SR BB T2 3 4 5 6 7 8 0 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20
T min Time, min

= Qualitative screening of different generic drugs

13
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Major contributions

= Detection of Amphetamine in narcotics product

13C NMR

HRMS

27

Major contributions

thrombocytopenia.

Organization (WIPO),

Process for the Preparation of Platelet Boost Capsules from Carica
papaya Linn Leaves and the composition thereof’ (Patent No.
1005515, Accepted on 11.05.2014)

Product and method for treating

Patent No.: W02011028098.
World Intellectual Property

Publication date: 10.03.2011.

Baseline platelet count

Platelet count (x103/ul) after treatment

(x10%/uL) with CP capsules (within day-1 to day-12)
“Cases” number (N) =28 (Mean £ SD) 101.93 £ 26.15 173.75 £ 29.98
P value (one tailed, dependent t test) 1.37225E-09 (<0.05) (Statistically significant)
“Control” number (Ny=28 (Mean £ SD) 99.36 £ 16.62 101.75 £ 16.03

P value (one tailed, dependent t test)

0.10532466 (>0.05) (Not significant)

14



1/21/2025

Major contributions: Accepted Process and Patent

Black & White pepper Piperine crystal
Pure Piperine as Active Pharmaceutical Ingredient (API) Fruit flavored salt for gastric comfort
from Black Pepper and White Pepper (Leased out)

29

R & D Activities

“ Project = _

01. Method Development for quantification of Naproxen, Pantoprazole and Atorvastatin Bioavailability &
using low volume of biological matrix by LC-MS/MS. Bioequivalence

0 Formulation of hemorrhoid healing herbal supplements. Dosage Form Design

03. Morpho-molecular Identification and Biochemical Profiling of Endophytic Fungi Drug Discovery
Isolated from Heliotropium indicum.

04. Assessment of antibiotic susceptibility pattern of pathogens responsible for common Drug Discovery

infectious diseases

05. Quantification and Toxicity Assessment of Heavy Metal Contamination in Traditional Quality control
Medicine of Bangladesh

06. Metabolomic profiling of three medicinal plants using an integrated approach and Drug Discovery
isolation of bioactive compounds.

07. Method development and validation of two International Nonproprietary Names (INN)  Quality control
Drugs.

30

15
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R & D Activities

“ ProjeCt Title _

08.

09.

10.

11.

12.

13.

14.

Dengue seroprevalence and the association of infecting dengue virus serotypes with
clinical manifestation

Drug discovery study on potential medicinal plants of Bangladesh and their associated
endophytic fungi.

Molecular characterization of extended spectrum of Beta-lactamase producing bacteria
in ready to eat foods

Isolation and Identification of Efflux Pump Inhibitors (EPIs) for Multi Drug Resistant
Bacteria from Natural Sources.

Isolation and Identification of Efflux Pump Inhibitors (EPIs) for Multi Drug Resistant
Bacteria from Natural Sources.

Metabolite profiling and bioassay correlation of Vitex sp. and Persicaria sp. for
isolation of natural anticancer agent.

Identification of pharmacophore of isolated bioactive compounds and their structure
activity relationship (SAR) study

Drug Discovery

Drug Discovery

Drug Discovery

Drug Discovery

Drug Discovery

Drug Discovery

Drug Discovery

31

S0\°
6%”,&0

32

16
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Bioequivalence Study Centre

st §
’
This is the T'ME'O BCSIR is going to start

Bioequivalence study in Bangladesh.

Bioequivalence Study Centre

To Conduct Bioequivalence study, we are
going to start CRO...

“Institute of Bioequivalence Studies and
Pharmaceutical Sciences (IBSPS)”

17
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Bioequivalence Study Centre

* Progress to start CRO

SI. * Jtem * Yes or No
no.

1 CRO Profile Yes

2. Organogram In progress

3.  CV for Researchers and Members In progress

4.  Job Description Yes

5. Whether every person involved in clinical trial has ~ Will be taken in month of
got GCP training February
Clinical trial site master file In progress

7. Whether the CRO/CRC has bio-analytical Lab Yes

Bioequivalence Study Centre

SIL.

no.

8.

10.
I1.
12.
13.

14

Whether any chief investigator designed or In progress
contracted to the CRO/ CRC

Whether the CRO got IRB/IEC In progress
Storage facility of IP Yes
SOP for Handling of IP In progress
Archive Facility Yes
Does the CRO/CRC have hospital facility Yes
Quality Management Yes

18



1/21/2025

Bioequivalence Study Centre

Bio-analytical Laboratory

:. ; ' g; I | = | + :( ?:: ‘_‘-
_“. = 1 I} .‘~‘. - . =
SCIEX 7500 LC-MS/MS WATERS Xevo LC- WATERS HPLC
MS/MS

37

Compound Characterization Facilities in IBSPS

* Drug Discovery and Bioassay Lab:

I | " .
600 MHz NMR Spectrometer High Resolution Mass Spectrometer
38

19
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Formulation Laboratories in IBSPS

* Formulation Lab:

Tablet Coating Machine Rheometer Particle Size Analyzer

Machine

39

Quality Control Laboratories in IBSPS

* Quality Control Lab:

——

AAS (Flame & Graphite)

L e

Affinity Chromatography

Ion Chromatography

20
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* API Synthesis Lab:

21
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Analytical Services

* Particle size Analysis

* Bioanalytical method development and validation to support Bioequivalence study.
* Recording high-resolution mass spectra for characterization of compounds

* Determination of heavy metals in pharma & cosmetics products

* Analytical service to elucidate the structure of unknown compounds using NMR
and mass data.

43

Stakeholders of IBSPS

¢ Educational Institutions

* Other Organizations

N=¢ Berger
SQUARE
JO0UniMed
" urmHealth

44

Raijshahi Universit

22
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Biological Research Division
(BRD)

23
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Genomic
Research
Laboratory

Plant
Pathology

Applied
Botany

Biological
Research
Division

Soil &
Environment

6
Research
Sections

Plant
Physiology

Zoology

48

24
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MiniSeq, Small
Genome Sequencer

NovaSeq6000, ¥

HighThroughput NeytSeq550, High

Whole Genome  Throughput Whole
G &

4

Olig leotide synth

49

aC2Ii-CORID K

50

25
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More than 400 samples of Bacteria

More than 1300 samples of SARS-CoV-2
(Novel corona virus)

21 samples of Dengue virus

51

Large scale production of disease free potato
plantlets and microtubers,
detection of virus through DAS ELISA test.

More than 50 private organization

received the technical support from + Tomato

* Tobacco
e Strawberry
Raspberry

To develop
—

In vitro regeneration of economically important

%\e Vaocc.‘“
sale v

52

26
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Soil and Environment Rese

arch Section

ADP Project- 01
. -
'R&D Project- 25
Special Allocation Project- 05

| Consultancy Project- 02

Publication- 150

" Student Supervision- 60
Industrial Process- 02; Patent- 01

“Air Pollution: Health Impacts and Mitigation Strategies

1.

CMAQ- Community Multi-scale Air Quality
modeling System

Spatiotemporal variation and Source apportionment
of air-borne multi pollutants

Respiratory deposition and health effects of
airborne persistence toxic substance (PFAS,
Phthalates, PAH, OCP, PCB, Dioxin, Furan)

Screening of Antibiotic Resistance gene in
bioaerosol

Removal of airborne toxin by evergreen tree species
and Photo-bioreactor

L
M. indica > F. benghalensis = E. velighvsa > F. longifolia

27
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Technical support and service

MOU between BCSIR and DMRT B

Final Report

U Provide technical support to mitigate
environmental pollution for Dhaka Mass
Rapid Transit (Metro rail) and Hazrat
Shahjalal International Airport Expansion
Project

O Promoting sustainable technology to reduce
emission load from brick kilns in Bangladesh

U Environmental Impact Assessment (EIA) of
different industrial area, Economic zones
and projects

Microplastics (MPs) contamination in environmental compartment

Key objectives ‘
Waste disposal area
» Airborne microplastics characterization and \\ e dosion i
sources apportionment in urban environment. J Pl ;
Atmospheric deposition

* Distribution patterns, bioaccumulation and
potential health effects of microplastic in
ecosystem and food chain.

Surface water

L A

e

™ ™ Sunpling Locaion

28
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| Achievements of Applied Botany Laboratory

@ “fi i~ @

Spirulina Powder Liquid C-phycocyanin
(Food & Cosmetic grade)

Spirulina Pilot Plant

C-phycocyanin Powder

(G e Phycocyanin Market
Global Forecast (2024 - 2032)

@ MARKET STATISTICS (@ stoMENTSTATISTICS
Market Value (2023) Conventional product segment
$2BN Market Size (2023): $1BN
Market Value (2032) Powder form segment
$3.6BN CAGR (2024-2032): 6.7%

CAGR (2024-2032)

6.5%

@& REGIONALSTATISTICS

mmercial Spirulina © wesamgracen psia warkersiss (2023)
5 Products qulmn\nhh.mj Pacific $200MN

R & D activities of Plant Physiology Section
Scope of Work

*To increase the yield of various plants, crops & vegetables by
using different Plant Growth Regulators (PGR).

*Ensure the implementation of organic fertilizer to sustain
the quality of soil.

*Application of sodium alginate from seaweed and chitosan
from fungi, to develop a plant growth regulator.

* Development of need based products from plant sources

On Going R&D

Development of  effective  bio-
insecticide for mosquito control

29
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Activities of Plant pathology Section

Plant extraction

Pathogenic fungi of rice

Activities

+¢ Pathogenic fungi isolation from different crops and vegetables (Aromatic rice,

potato etc) and their biological control.

+¢ Biological remediation of finished leather growing fungi using different bio-

control agents.

58

L Ongoing research in Zoology Section

o

» Formulation of poultry and ornamental fish feeds

o

» Zebra fish model system for genotoxicity research

o

* Molecular ecology and DNA Barcoding

<

» Insect and fungus inoculation for agar production

<

* Live fish feed culture techniques

60

30
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Equipments available in Zoology Section

UV-VIS
apparatus Spectrophotometer UV-Transilluminator

=

PCR machine Fish Feed Pellet Machine Kjeldahl apparatus

Stereo Microscope

61

Recent achievements of Zoology Section

Spirulina-mixed fish feed Tubifex-mixed fish feed

> Highly nutritious

> Natural color enhancer
> Growth promoting

> Not water fouling

> 100% Floating

> Low Price

> Local ingredients

> All types of ornamental fishes

62

31
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Analytical services provided by Zoology Section

O Proximate composition of fish and meat, fish feed, animal fodder etc.
O Crude nitrogen content analysis of organic samples.
Q Morphometric & quantitative analysis of zooplankton.

O DNA Barcoding of animals and microbial sources.

63

Chemical ResearcthiVision (CRD)

///' \
Analytical
Carbohydr
ate Section

Industrial

. Applied
Chemical Q =

Carbohydr
ate Section

Research
Section

CRD Chemical
Gum and from
Adhesive 08 Research indigenous
Section . Sources
Sections Section
Chemical
Industrial
Synthesis Waste and
Laboratory Industrial
Essential Inorganic
QOil and Chemical
Cosmetics Section
Section

32
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Chemical Research Division

Goals :

v Low-cost production and technological innovation utilizing indigenous resources.

v" Production of raw materials for chemicals and pharmaceutical industri
v' Quality assurance of import/export products by providing analytical se

Achievements ;
Published more than

Patent: 20"""rocess: 79 200 articles
<J
(N

Leased out ‘

market : 16

Few major products

eased out: 30

€S.

rvices.
Fire extinguisher
powder

Herbal Cosmetics

Activated carbon
Gum and adhesive
Chitosan

Liquid glucose

Glucosamine

Fine chemicals

Lab reagents

Preparation of Analytical Research Grade Laboratory Chemicals

from Commercial Grade Raw Materials

i. Ammonium Oxalate [(NHa4)2C20x4],
ii. Calcium Acetate [Ca(C2H30x2)2],
iii. Ammonium Chloride [NH,Cl]

iv. Ammonium Acetate [NH«CH3CO:]

v. Sodium Molybdate [Na,MoO,]

Oxalate

Analytical grade

Calcium Acetate
Hydrate

Ammonium Iron (III) Chloride Ammonium

Chloride

chemicals from

commercially available reagents

e o ffess

33
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Herbal Shaving Foam

Neem Based Cream

Leased out and ready for lease out product

Herbal Mosquito
Spray

Anti-Bacterial

Baby Laundry
Hand Wash

Liquid Detergent

Ultrasound Gel

Do XY
Face Body
racial Cleanser

300ml

Facial Cleanser

Skin Care Gel Moisturizing

Hand Wash

Aloe Gel

Air Freshener

Hair & Scalp Cleanser

Hand Sanitizer

amgiaiea
S
o R

—_— e

Hand Sanitizer Gel Herbal Body Wash

i
|
e

\ =

Herbal Face Wash

Dish Wash

Herbal Skin Care

Cream

34
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Synthesis Laboratory

v Organic semiconductor
v Organic Light Emitting Diode (OLED)
v Fluorescence

v’ Liquid Crystal (LCD)

v Phosphorescence
v Chemosensor

v/ Macrocycle as a host
Jasued-fuy

v Biological active

May 17, 2022 ) ) ‘
v’ Active pharmaceutical Ingredient (API)
Starting materials/ v Natural product synthesis
reactants v DFT Study
e e fefemy
Target API (Proposed special R&D)
F F
QNH CHa HSCO‘Q)\ ) i A7
N A o ﬁOCHB N’)\s A0 0
[ 2 [ y) N.
Dexlansoprazole Omeprazole Rabeprazole
Proton-pump inhibitor (PPI)
F
QNNa CHs F~
A o ~~"0" 0 NH OCH;
VR Al OCH
0 I
=
Rabeprazole Sodium 0
Pantoprazole
@ rerie e fefemy

35
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Alcohol-based Hand Sanitizers

GC Analysis

Alcohol-based

>450 samples

S

(@]
D

=
N

Corona Virus

hand sanitizer
r\ Effect of alcohol-based
hand sanitizer on

Qle in COVID PandeD

WHO COVID-19 Research
Database

World Health r——
Organization

Title, abstract, subject v ‘ &

Brulltext
Alcohol-based Hand Sanitizers amid COVID-19: Chemical Formulation, Analysis, Safety. _

‘ Research Antide , )
doi.ong/10.1002/s1c1.202203290 o i

ChemistrySelect

ChemistrySelect, 2022, 7, €202203290 s

Alcohol-based Hand Sanitizers amid COVID-19: Chemical
Formulation, Analysis, Safety
@I R Rfeem

36
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Analytical services (Industry products)

Viscosity, Density, solubility, Moisture content, melting point of different samples
pH and purity of soda ash, Calcium carbonate.

Purity of all kinds of acid, Alkali, Salt

Purity of organic solvents

Activated carbon, Hydrose etc.

FAME analysis

Mosquito coil analysis (Allethrin, Esbiothrin, Dimefluthrin, Meperfluthrin)
Pesticide DDT, Permthrin, Alcohol content analysis in Hand sanitizer/Hand rub
Starch analysis, Polyaromatic hydrocarbon (Anthacene, pyrene) analysis

Silver Nitrate, Nitric Acid, Ferric (IIl)Ammonium Sulphate

Fire Extinguisher

YV V V V V V V V VYV V VYV V

Cosmetics, Toiletries and Perfumery products: Cream, Lotion, Shampoo, Handwash, Soap, Body wash, Floor
cleaner, Hair Qil, Perfume, Essential Oil etc.

e e e

Fibre & Polymer Research Division

R&D Works
= Publication

= Industrial Process
Resin =) = Patent

Cellulosic Fibre m==)

Rubber === Research Supervision
= Thesis Student
Plastics =—= * Research Fellow
= Internship
Dyes & Pigments Analytical Services
= Govt. & Non-govt.
Organizations

Fibre & Polymer Testings * Universities
= QOthers

Paint-Varnish-Lacquer =)
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Scientific Instruments: Fibre & Polymer Research Division

‘

ADP Title: Development of Fibre & Polymer Laboratory of
BCSIR-Project
Implementation Period: July-2012 to June-2016

HS-GC-MS System GPC/SEC System CPC System

Scientific Instruments: Fibre & Polymer Research Division

Synthesis System

Light Fastness tester FT-MIR-NIR System
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Conversion

“Hydrrogel

Different Straw
W %

L
\ Coconut fbre

Raw Materials

Products

Products of Nanolignin (Obtained from the Biorefinery System)

Application

Slow Release |
NPK-Fertilizer

Flame Retardant

e

Nanolignin Flexible

Pavement

Bitumen Modifier Bitumen Industries E

Application
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High Temperature & Water Resistant Flexible Pavement Construction

Natural
Rubber

Bitumen
Modification
Plant

Biomass wastes

Waste PE/PP/PS

Modified
Bitumen

Aggregate
Modification

Applications

» Pavement Construction
» Roof Treatment

> Tiles Adhesives, etc.

G

Flexible Pavement

Protection of Environment
> Utilization of Waste Plastics

Lieni
(Lignin) Plastics > Utilization of Waste Biomass
» Utilization of Natural Rubber
Related Publications & Patent Applications
Stistanable

Resource Management

Development of a Material-Driven Phase Iil Lignocellulosic
Feedstock Biorefinery System
Seapan K Ty, Riyodh H Bhian, Tawi Mk, a

T —

4l Mt Mo

[T —— @ Sovportog oamaten

st

The primet it o spmonl bl
hardles,

bttt
v sl ] o el o Gt Skl et psrigte e e
(i elulose/pulp (77

134, and ligein {75 t0 85%), were separat dm

¢ the boccbnery, shoviog pot
ok o Vo 4 o

eater than 935 atom ecoooeny

w«, st prevetimst, upstream proces, aoes sy, We e assament, ko s sl

‘Cotents lists avalable af 50
Industrial Crops & Products

foumal hamepage e st

Advancmg nutrient management in ag;mulmre Rice straw to nitrogen,

L

fertilizer

and pot;

ig hydrogel as slow-rels

Sarma Khanam @, Swapan Kumer Ray 0, Riyadh Hossen Bhuiyan', Shahin Sultana’,

Nahid Shamin, Qamrul Ehsan

* e o Ocme: vty o e, ks O, St

smuctued with rationa dsuial mthod, Susaimble prctie ke cumponting, baenegy priductin,
ok, . T

sy o proe

e
s oy, lowed by ot copeyreration e seyaride (1) 4 A et

o, el o Ui

i warin o ey

10 s, Adenly, ihivn s 38 s s ey e ht e el
Depite dullnges i

byl &
104 e et
gl e
ey e

Combined Use of el Rubber, Boass and
Plastc Waste in Bitumen Modficaton and leible
Davement Construction

A S Kime B, RychHosen B, Mot S m My Abei
Tidn R s

bl e
Pler Sy

O BtuminousMaerds

» Patent Submitted
(P/BD/2023/000162, Dated:
14.06.2023)

» Patent submitted
BCSIR/39.02.0000.043.39.004.2
4/1057; Dated: 04.07.2024

> Patent submitted
(P/BD/2021/000233; Dated:
19.07.2021)
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Achievements: Last Three Years

| Rendering Analytical Services to Industries, Govt. & Non-Govt. Organizations

Custom Houses S BSTI

- » Published Articles: 37
Bitumen Industries & » Accepted Patent: 01
BIMC BFIDC Construction Firms » Submitted Patent: 03

. ; - =% » Submitted Process: 01
» Analytical Service: >5000
» Student supervised: >50
» Training provided: >100

Water Development Board

Dyes ‘_&_‘_gments
mdusfries

Adhesive Industries  Textile Industries Resin Industries Rubber Industries

Industrial Physics Division

A place of cunovative minds

Energy Conversion & Storage

Barrior layer coramic capacitor

)" [ . N
“._

L |- = R~ —_

V

Nano-engineered Pb-free Transparent Conductive Metal oxides for BaTiO; Ceramic & Thin
Perovskite Solar Cell Oxides Solar Fuels films for Capacitor

Semiconducting & Magnetic Nanomaterials

L& 2

Plant-extract mediated Magnetic nanoparticles for Water Nanocrystalline materials for
Nanoparticles Synthesis Treatment Transformer Core

ilﬁ

N
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Research Scopes, Activities & Achievements (2023-2024)

Advanced materials development for
Optoelectronic and Photo-
electrochemical water splitting
devices Foreign Current

Research - R&D
]

Number of
Scientist

Number of
Design and Fabrication of low-cost Accepted

custom-made equipment and Process
Automation of instruments to align 02
with 4IR for enhancement of research

Number of ﬁ al

Allocation

Submitted
& GARE
Patent Project
01 03

83

Recent R&D Activities

Construction of a Computer Controlled High
Precision Hall Effect Measurement Setup

High-performance dielectric materials for electrical and electronic device

@ 80 —x-eno| 300K | () o Electrical Measurements with Keithley SMU 2450
E 60] —x=0.05
8 ol — S
g 20{c—x00 e o -
2 o0 ==
_5 220 s g W‘*ﬂ\
L e P E=
-80 Nt Tl 00 R BT e otaga
= -20000-10000 0 10000 20000 = =
Magnetic Field (Oe)
LED (520 nm) “ON/OFF” modulated photocurrent
. -502
“ "E 189 504 "E
T i -506 i
s s & s o s
g" %: E =2 510 g
s, ;:; < 3
B E 192 o S22
b : -
5 a- 5 -193 B 5
N Aqueous CB::;'::‘;E:.”‘; ;z‘.‘r:\ I,AA/sm 516
[ i SO S
e ‘ i) 0 5 10 15 20 25 30 35
L Time (s)
Fabrication of Ecofriendly Photoelectrodes for Sunlight-Driven Self ZnO Nanorods for Low Cost and High
sustained H, Production Devices Performance Optoelectronic Devices”
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IPD Designed & Developed Affordable Instruments (SDG 11)

Domestic Oven Portable Spin Coater

Watipurpona peobe
Ssia Cal,LED. T

Humidity Control Setup Measurement Probe

Precision Hall coefficient

Precision Conductivity Probe

Control unit

Light Source with Variable Wavelength,
Intensity and Illumination P&riod

Neutral Density Filter

Four Point Probe

Alterable LEDs

Notable Research Facilities

1 Dielectric Test Finur
UV-VIS-NIR Spectrophotometer,

Impedance Analyzer, Agilent 4294A
Shimadzu 2600

(Photo)Electrochemical Workstation with FRA (10 pHz - 1 MHz)

L&
.OGNW

Contact Angle Goniometer, Ossila,
L2004A1

Electrochemical cob{Glass)

Electrochemical Work station
(potentiostat/galvanostat),
Metrohm, PGSTAT204

I s ...

Four-Point Probe,
Ossila_T2001A3 1K

Kiethly 2450 Source Measure Unit

JA Qe

—_—

Spin Coater, Polos-
SPIN150i

Planetary Ball Mill,
FRITSCH, Pulverisette 6

UV Ozone
Cleaner, Ossila,
L2002A2-UK

Solar Cell I-V TesiSystem,
Ossila, T2003E2-UK
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Physical Instrumentation Division (PID)

Design and
Fabrication
Section

Physical

Properties and PID
Testing
Section

Optical
Instrument
Section

Repair, Services,
Calibration
Section

Digital Water| Digital Temperature| Long Duration
Bath Controller Timer

Locally developed Instruments

Physical Instrumentation Division (PID)

Paper Published:
i. Journal Paper: 23
ii. Conference Paper: 37

Developed Instrument: 6

&
5
g
&
L
5
g

LPatent: 01

Digital Multimeter/ Switch System

Digital Control Winding
Machine
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Pulp and Paper Research Division (PPRD)

Major R & D activities

[Pulp|— Dissolving pulp — Celinlose
[Pup} e derivatives
Paper grade

pulp

Potential raw materials from agricultural residue
and their sustainability for pulp industries

t Soil nutrient

S0s
Sitica frec liguor | pFl down to 2

%\ ._,W
./\ g\"” . Lignin application for hydrogel
lﬂiemhmn . o

pH rise 07

mm e preparation and metal corrosion
’ | m inhibitor
et
High-strength conductive hydrogel Lignin based copolymer for metal
from phenolated lignin coating

Improve paper bonding strength by using modified
non-wood hemicellulose, shrimp shells, Nanocellulose for
packaging application and chemical modification of recycle paper
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Analytical Services

Paper strength properties

Paper optical properties

Paper chemical test

Paper surface smoothness test

Paper absorbance test

Laboratory pulping process facility

Paper furnishing optimization facility
Laboratory paper sheet formation facility
Lignocellulosic raw material characterization

Tissue paper testing

National Contribution

* National Curriculum and Textbook Board (NCTB):
To ensure the quality of text books by delivering:

National

v'Technical support in preparing specification of the papers for Archive,

printing text books

Security
Printing

v’ Analytical support by testing the quality of text book before and
after printing i B Cald s

Y,y

v/ Analytical support to the vendors who compete j f 7™
the tenders of NCTB for supplying papers 2.

v'Supporting the quality assessing authorities of
text books who perform this work for NCTB
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COFTRITIT T 20%9-2038 G FATE @ NS AMCFPTR

O NMR ifes ewis T3 J=iifzet F31 271 D RG@T=geR oiel @@ ei€-99 NMR ((H-NMR,
13C.NMR, 2D-NMR, DEPT, COSY, NOESY etc)

SIS i =T g AR
O @R Foger sh @@ ww o QO [RiFsrenzers 9 Teifks oem, o4 ¢ Sk pres
%S TEI T (%R Ty JCAACTIN STatef a2 4T IR |

QMg afows 932 a@Ent dfevimg AfFEs afoom a3 9@ afooms i
Ffifere Sl ARCF W (AN RN [RG@Tez=ie oIl A@Ieei<t-9d @ A@EN IS
AP T (ACS AT I &=y AT G QR

O Medicinal Plant @ ffwrsii< Bioactive [ Medicinal Plant « fRwsiiv Bioactive
Compounds & F2EA FT 2P0 | Compounds @3 &R FA STel (1 AR

e
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