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Production of TMT Steel in Pakistan 
Nauman Wazir1, Zaraq Wazir1, M.Irfan2, Iftikhar Ahmad2, 
Muhammad Usman Khan2 

1. Frontier Foundry and Steel, Peshawar 
2. Mechanical Engineering Department, University of 

Engineering and Technology Peshawar 
The technique of producing high yield strength, 
high elongation steel was perfected using 
thermo-mechanical treatment. The treatment 
involved controlled cooling of the outer core 
followed by slow annealing of the inner core, 
leading to a microstructure with increased 
strength and ductility. Steel with yield strengths 
up to 60 kpsi and elongation up to 25% was 
successfully produced. Such steels are 
recommended worldwide for construction in 
earthquake prone zones due to their superior 
strength and ductility. The scientific research 
was a joint effort of Frontier Foundry Steel, 
Industrial Estate Peshawar and NWFP University 
of Engineering and Technology, Peshawar, 
Pakistan. 
 
Role of SMEDA In Small and Medium 
Enterprises (SME) Development 
Javed Khattak, Provincial Chief SMEDA NWFP 
SMEDA was established in 1998 as a Federal 
Government autonomous institution, under the 
Federal Ministry of Industries, Production & 
Special Initiatives. Its primary objective was to 
provide a fresh thrust to Pakistan’s economy 
through the launch of aggressive SME support 
programs. The need for SME was recognized 
from the fact that out of 3.2 million business units 
in Pakistan 99% employed less than 99 persons. 
Furthermore, some 3.16 million SMEs generated 
78% of non-agri sector employment. Direct 
contribution to GDP was over 30% and it 
generated 25% of manufacturing export earnings 
and contributed 35% in manufacturing value 
addition. The operational strategy of SMEDA is 
to build a conducive environment using three 
approaches. Firstly, by proposing and facilitating 
changes in policy and regulations to reduce the 
cost of doing business and facilitating govt-SME 
interface. Secondly by developing the sectors 
and clusters via sector studies, strategies, 
implementation and common facility centers 
(CFCs) and thirdly by providing facilitation 
services in investment, technology, training, 
finance, business information, marketing, legal, 
productivity and competitiveness. The major 
sectors selected for development in the region 
include marble and granite, gems and jewelry, 
furniture, horticulture, leather, pharmaceutical, 
minerals and dairy. Similarly, the clusters 

selected for development are textile cluster 
(Matta Mughal Khel and Islampur, Swat), 
leather and foot wear (Charsadda), light 
engineering (Dara Adam Khel and Mardan) 
and honey. The important partners of SMEDA 
are SME associations and trade bodies, 
chambers of commerce, federal and provincial 
government institutes, academia through 
linkages and international development 
institutes. SMEDA provides services in project 
identification, business plan development, 
business information, business match making 
& investment, assistance in raising finance, 
company incorporation, legal services, 
technical/technology support, marketing, 
capacity building and industry information 
networking. Various documents/data made 
available through SMEDA include Off-the-
Shelf Information/Documents, 140 Pre-
feasibility reports, 50+ Sector Briefs, 30+ 
Procedures (Regulatory), 12 Business Guides 
and 14 Databases (www.smeda.org.pk). 
Thousands of Walk-ins are served via Help 
Desks in provincial capitals. More than 3500 
participants have been trained through >600 
training courses organized in 32 cities. 
Working has also been done on many sectors 
and clusters development strategies”. 
 
A-I Interaction, Why and How? 
Yaseen Iqbal, Department of Physics,  
University of Peshawar, Pakistan 
Industrial and technological revolutions in 
various parts of the world have changed our 
educational priorities. Keeping in view our 
economic and educational needs, and mineral 
potential of the region and country, the 
academia-industry interaction is inevitable. 
The current advancement in science and 
technology, particularly, in telecommunication, 
has given us access to the latest literature in 
nearly each and every field of knowledge 
which can be utilized to cover the 
technological gap among nations. The 
parameters for honour and dignity have 
changed and the nations contributing more to 
the humanity deserve honour and reward. 
Optimization of mineral and human resources 
is the key to success and this can be 
materialized through the establishment of 
model research and development 
institutes/centres in accordance with the 
needs and resources of the region. A model 
for the establishment of such a 
Centre/Institute is presented. Issues hindering 
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research and innovation activities in academic 
institutions need appropriate consideration to 
create an environment of trust among the 
academia and industry. This will enable them to 
work properly for socio-economical development 
of the country.   
 
Academia & Pharmaceutical Industry 
Zafar Iqbal, Chairman, Department of Pharmacy, 
University of Peshawar, Pakistan 
The pharmaceuticals industries are the most 
innovative, knowledge-based and competitive 
organizations that are dedicated to provide 
health care products to the nation and make 
major contribution to the economic vitality. 
Pharmaceutical manufacturing include basic 
manufacturing, semi-basic manufacturing, 
manufacturing by formulation, repacking or 
experimental manufacturing. Approximately one-
third of Pakistan's total consumption of 
pharmaceuticals is imported and none of the 
company is FDA approved. Multinational 
companies are producing and marketing 
research based and common products. Most of 
the national companies produce and market 
generic products. Pakistan's pharmaceutical 
industry is approximately worth US$1.18 billion 
with an annual growth rate of 9.4%. Today the 
local pharmaceutical manufacturing units 
grabbed more than 53% of market share. Market 
potential is good for antibiotics, vaccines, 
analgesics, tranquilizers, hormones, anti-
hypertensive, anti-ulcers, cardiovascular, anti-
cancer, psychiatric, contraceptives drugs. In 
NWFP, about 62 units are working and 
manufacture almost all types of medicines 
including tablets, capsules, parenterals, dry and 
liquid syrups with the exception of biologicals. In-
house quality control facilities are acceptable in 
most cases. By 2020 the pharmaceutical global 
market is anticipated to more than $1.3 trillion. 
E7 countries- Brazil, China, India, Indonesia, 
Mexico, Russia and Turkey will be accounting 
around one fifth (20%) of global pharmaceutical 
sales. In such a situation, only those will stay in 
the market who produce rapidly innovative 
treatments demanded by global market. These 
units must be economically and technology 
competitive. Successful companies will have to 
prove that their products have added value, 
improved their existing medicines. In order to 
make the most of these future growth 
opportunities, the industry must fundamentally 
change the way it operates. Local industries are 
based on the design, process improvement, 
method of analysis and machinery performance 
and looking to reduce the price of production. In 
order to cash the benefits of exporting 
medicines, we will have to look whether the 
current system is sustainable? Do we have 
capabilities to compete the global market. 

Presently, the major challenge for the industry 
is the lack of innovation. Industry must shift its 
investment and focus more on research 
compared with sales and marketing. The 
focus of the research should be innovation of 
new drug molecule, development of new 
dosage form, development of formulations 
and development of validated method of 
analysis. Concerning the Academia-Industry 
Interaction, the academia should aim at 
producing highly educated and skilled man-
power, concentrate on publication, secure 
grants and support, and design basic and 
applied research projects. Industry should 
concentrate on products, market share, profit, 
information and market oriented strategies. 
Additionally academia need to develop 
curriculum, training, research and higher 
education programs to graduate students with 
potential for industrial application, innovation, 
product development and improvement in 
process. The major goal of AI interaction is to 
enhance knowledge and vision of significance 
for industrial development and 
commercialization of the academic 
achievements to cash the findings. There 
should be two-way movement between 
industry and academia. They should design 
research degrees projects in collaboration 
with Industries. Indeed having different goals 
and motivations, the common ground should 
be detected and to dig-up more resources to 
bridge the differences. Opportunities should 
be created for close interaction between 
conceptualization and commercialization. New 
technologies to drive R&D and 
transformational technological changes in the 
pharmaceutical industry will reshape the 
business strategies. The role of genetic-based 
diagnostics in the development of 
personalized medicines has already 
shortened the R&D cycle for those products.  
 
Pharmaceutical Industry In The North West 
Frontier Province: Historical Perspective and 
Recommendations for Development 
Zahid Arif, Chairman Rakaposhi Pharmaceutical (Pvt), 
Industrial Estate Hayatabad, Peshawar, Pakistan  
Pharmaceutical industry not only caters for 
the ailing humanity but it facilitates the saving 
and earning of substantial foreign exchange. 
This sector was negligible when the country 
became independent in 1947 and thus could 
only provide 10% of the local needs. This 
situation existed until the 1970s. However, 
because of the positive governmental policies 
started in the late 80s, now there are some 
630 pharmaceutical units with 30 belonging to 
those operating globally. Out of these, 64 are 
operating in NWFP. This growth has resulted 
healthy competition, quality enhancement, 
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price reduction, enhancement of the confidence 
of doctors towards local products and further 
prospects for growth of the pharma sector. 
Reliance on import of medicine has been 
minimized with considerable continued growth in 
the export of medicine to countries of the Africa, 
Central Asia and Middle-East. However, despite 
these positive achievements the national pharma 
sector is far behind when compared to that in the 
neighbouring India and China. The reasons for 
these are the non-existence of R&D activities 
and poor or non-existing collaboration between 
the local academia and pharma industry. New 
product development and reformulation work is 
thus not happening. All this has left the ground 
for expansion that is based on formulation and 
adoption of existing outdated techniques of 
manufacturing. Several approaches need to be 
accepted and followed for bringing the sector in 
competition with China and India. Among these 
include the making of availability of reference 
books and journals, technical expertise 
exchange programmes, on-job training courses, 
quality enhancement and assurance strategies, 
bringing awareness and the establishment of raw 
materials industrial base. The government 
should also instil research funds to institutions 
and industry, give research incentives and 
facilities for attracting investment especially in 
the basic raw materials sector of the 
pharmaceutical industry.   
 
Status of Clinical Trials in Pharma Industry of 
Pakistan 
Farrukh Seir,  
Director Academics, Admissions & Administration, 
Khyber Medical University, Peshawar 
Significant developments of the late 19th century 
in medicines are now flowering. Genetic variation 
is now hinting towards Personalized Medicine 
drugs to be tailored to a specific profile. Pharma 
industry is subject to intense regulations and 
research. More than 25 billion were spent on 
R&D in 2007. Generic drug marketing is growing 
fast in spite of the fact that it takes years to 
develop a basic molecule and transform it to a 
drug to be administered. The skill required for 
pharmaceutical formulation is also highly 
technical. Active pharmaceutical ingredient (API) 
ultimately controls the manufacturing pace. 
Experts in quality control and other physical and 
chemical characteristics of API are essential 
along with good clinical practice guidelines 
(GCP) developed by regulatory bodies worldwide 
to ensure that drug development and trails are 
conducted under stringent protocols. Clinical 
trials for bioavailability and bioequivalence for 
generic drug registration are common in the 
developed world. Pakistani drug market is more 
than a billion dollar. Almost all API are imported, 
mainly from India and China. There are no 

facilities of bioequivalence in the country 
which is badly needed for establishing generic 
equivalences. In Pakistan clinical trials are not 
conducted in proper way, GCP guidelines are 
not followed. A clinical trial is the scientific 
term for a test or study of a drug, therapy, 
surgical procedure, medical device, or of 
nutrition or behavioral changes in people. The 
tests are done to find out if the drug, therapy, 
procedure, etc is safe and effective for people 
to use. The overall purpose of a clinical trial is 
to learn, not to treat patients. Volunteer 
participating in a clinical trial need to be 
informed about the risks associated with the 
treatment procedure on product being tested. 
Pakistan has a huge population base that is 
genetically, culturally and socio-economically 
diverse. As Asians they would react differently 
to drugs as compared to their Caucasian 
counterparts. It has the largest pools of 
cancer, psychiatric illness, diabetes, asthma 
and cardiopulmonary patients. It is home to 
tropical infections and degenerative diseases. 
There is no dearth of professionals trained in 
the field of medicine. It has a large pool of 
highly qualified and dedicated scientists and 
clinical researchers. For patients who 
participate in clinical trials, the advantages of 
clinical trials include; access to the latest 
medication or treatment modalities, free 
medical care, which includes costs of 
investigations and medicine, freedom of 
entering into the trial voluntarily after signing 
an informed consent allows its withdrawal. 
Participants are entitled to more frequent and 
focused consultations. It is equally beneficial 
for investigators/physicians as they can get 
first hand experience with the most recent 
drugs, get global recognition working with 
international experts on the project, get 
extensive training in the internationally 
accepted Good Clinical Practice (GCP) and 
Good Laboratory Practice (GLP) guidelines. It 
also gives the opportunity to publish as well 
as access to the latest medicines for their 
patients. The Sites/Hospitals where the 
research is conducted also benefit from the 
clinical trials as they get infrastructural 
development, global recognition, ensure 
quality assurance of pharmaceutical products 
being prescribed, assist in decision making for 
registration, purchasing of pharmaceutical 
products, determination of effectiveness, side 
effects, adverse reaction of product for use in 
the institution and their comparison with 
similar branded products. 
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Methods and Techniques in Dental Materials 
Research 
Fazal Ghani, Department of Prosthodontics,  
Khyber College of Dentistry, University Campus, Peshawar 
Email: f.ghani@yahoo.co.in  & fazalg55@hotmail.com 
Promotion and development of new materials, 
products and technology and the testing of 
performance of those in use and the 
commercialization of inventions coming out 
through research require the incorporation, in 
teaching and training of dentistry, of 
management, entrepreneurship and technology 
transfer skills in the dental education. Many 
dental materials ranging from gypsum products 
to ceramics, polymers and metal alloys are either 
directly or indirectly employed when fabricating 
and fitting dental restorations and prostheses. 
These will remain and function in the 
biomechanical environment of human mouth. For 
this reason dental materials are required to 
possess certain desirable properties including 
biocompatibility, dimensional stability, ability to 
seal and bond to natural tooth and other 
surfaces and their ability to resist tarnish and 
corrosion. They are also required to have the 
properties of reparability, ease of manipulation 
and to remain strong and durable with minimal 
thermal and electrical conductivity. In this 
presentation, methods and techniques for testing 
these properties of dental materials are 
overviewed with special reference to testing 
mechanical, biocompatibility, sealing and 
bonding ability, micro-structural and surface 
characteristics as well as the techniques used for 
measuring linear changes and flow properties. 
The aims were to increase awareness towards 
research in dental materials, encourage students 
and faculty towards pursuing product oriented 
research and to make aware the local industry 
about the capacity and role of the dental 
academia in helping them develop and test their 
dental products and materials. Because of the 
involvement of basic clinical and dental 
academia and experts in the field of engineering, 
chemistry, physics, biotechnology and 
epidemiology, the importance of the need for the 
establishment of a biomaterials research centre 
is reinforced.    
 
Study of the Growth Conditions of Srcu2o2 Thin 
Films Deposited by Injection Metal-Organic 
Chemical Vapour Deposition Technique 
Jean-Luc Deschanvres1, Carmen Jimenez1, Afzal Khan1, 
Cyril Millon, Herve Roussel, Bernard Servet, Olivier Durand2, 
Mircea Modreanu3 
1. INPG, Laboratoire des Materiaux et du Genie Physique 

(LMGP), BP 46, Grenoble 38402, France. 
2. Thales Research and Technology (TRT), Route 

Départementale 128, Palaiseau 91767, France. 
3. University College Cork, Tyndall National Institute), Lee 

Maltings, Prospect Row, Cork, Ireland. 
Divalent ion in a copper oxide matrix M2+Cu2O3 
are intensively studied for the application field of 

p-type transparent conductive oxide in order 
to achieve transparent electronic devices. In 
this paper, we have studied the SrCu2O2 
(SCO) growth conditions by means of an 
injection-MOCVD apparatus. Few works have 
been realized by MOCVD despite its high 
facility to prepare different ratio of cation. The 
precursors for this study were strontium and 
copper tetra-methyl-heptadionate and the 
deposition temperature has been ranging from 
480°C to 570°C. For these temperatures, 
FTIR and XRD analyses have shown that the 
films were composed of a mixture of copper 
oxide (CuO) and strontium carbonate. This 
later compound is due to the low deposition 
temperature. So to achieve the SCO 
compounds, two kinds of annealing have 
been studied: the ex-situ Rapid Thermal 
Process (RTP) and the ex-situ conventional 
annealing. The ability to obtain the pure SCO 
phase with the different annealing has been 
analyzed related to the film composition. For 
the RTP, the atmosphere was Ar with or 
without O2, the annealing is too reductive and 
metallic copper appears on the surface of the 
annealed films. Whereas an O2 partial 
pressure is enough to burn all the carbonate 
and make the crystallization of Sr3Cu5O8+z 
phase as observed by FTIR and XRD 
measurements. Then, after a final pure Ar 
RTP, the SCO phase is obtained. The 
structural and electrical properties of the 
annealed films are discussed related to the 
deposition conditions, the film compositions 
and the annealing conditions. 
 
Cement Production & Environmental Issues 
Jahangir Mirza1, Akhtar Naeem Khan2 , Qaisar Ali3 
1. Senior Scientist, Research Institute of Hydro-Quebec, 

Montreal, Canada 
2. Prof. and Chairman, Civil Engineering Dept. University 

of Engineering and Technology, Peshawar 
3. Prof. and Project Director, Earthquake Engineering 

Centre, UET, Peshawar 
Cement a constituent of concrete – one of the 
most widely used materials in the world. 
Cement production process leads to 
environmental problems at all stages. These 
include pollution in the form of dust, noise, 
vibrations during machinery operation and 
blasting in quarries, emission of greenhouse 
gases, depletion of natural resources aside 
from high energy consumption and cost. 
Producing one ton of cement results in the 
emission of approximately one ton of carbon 
dioxide, created by fuel combustion and 
calcinations of raw materials. Its demand and 
production is increasing in Pakistan due to 
increase in the construction of a large number 
of structures and infra-structures because of 
the fast growing population, re-construction of 
October 2005 earthquake areas and export to 
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a war torn structures in Afghanistan. The 
domestic demand has reached 17 million tons in 
the fiscal year 2005-06 as against the total 
production capacity of 33 million tons in the fiscal 
year 2006-07 from over 25 cement plants. The 
cement industry in Pakistan had secured loans 
of Rs75 billion for increasing its production 
capacity to 49 million tons by 2011. this will 
eventually emit approximately 49 million tons of 
carbon dioxide in the air from only one industry. 
Global demand for cement is forecast to grow to 
2.8 million metric tons by 2010. The 
environmental problems, however, have 
somewhat been controlled in most of the 
developed countries and also in some 
developing countries. This is done by partially 
substituting the cement with industrial wastes, 
such as, slag, fly ash, rice-husk ash, marble 
dust, rubber tires, etc., as well as with natural 
pozzolans, like, volcanic ash, bentonite, clays, 
etc. There is thus a dire need for Pakistan to 
develop new cementing materials, incorporating 
industrial and natural wastes. These measures 
address the issues of production cost, energy, 
greenhouse gas emissions and other 
environmental causes associated with this 
industry.  
 
Phase Constitution of Clay Bricks from 
Peshawar Region of Pakistan 
Safeer Ahmad1, Yaseen Iqbal2 
1. Department of Physics, Islamia College Peshawar, 

Pakistan 
2. Department of Physics, University of Peshawar 
This paper describes a brief overview of 
developments in brick science and practice. 
Brick is made of clay or shale formed, dried and 
fired into a dense product. X-ray diffraction 
reveals that raw soil commonly used in brick 
manufacturing comprise quartz, illite, calcite and 
albite along with chlorite and kaolinite as 
observed in some samples. In contrast to other 
industries, the fundamentals of brick 
manufacturing have not changed much over the 
time; however, technological advancements 
have made contemporary brick plants 
substantially economical with improved overall 
quality of the product. A detailed knowledge of 
the relevant raw materials, control of firing 
temperature and schedule, and improved kiln 
designs have contributed to the advancement of 
brick industry. The burning of fossil fuel and 
polymeric wastes in kilns have added to 
environmental pollution and global warming. The 
modern brick, industry has been developed that 
utilised the fireless sintering method has 
facilitated the saving of massive amounts of 
energy with minimal threat to environment.

Fazal Ghani: Abstracts of Papers…….  


