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Model for Calculating the Concentration of Upgraded Iron Designated for Production of Stainless
Steel Based Biomedical Devices Used in Orthopaedics

C. I Nwoye*!, G. C. Obasi®, U. C Nwoye®, K. Okeke*, C. C. Nwakwuo® and O. O Onyemaobi*
'Department of Materials and Metallurgical Engineering, Federal University of Technology, Owerri,
Nigeria.

Department of Material Science, Aveiro University. Portugal.
®Data Processing, Modelling and Simulation Unit, Weatherford Nig. Ltd. Port-Harcourt, Nigeria.
*Department of Dental Technology, Federal University of Technology, Owerri, Nigeria.
*Department of Material Science, Oxford University. United Kingdom.
chikeyn@yahoo.com

Abstract: Successful attempt has been made to derive a model for calculating the concentration of upgraded

iron designated for production of stainless steel based biomedical devices used in orthopaedics. The iron| Full
component of the iron oxide ore was upgraded during the pyrobeneficiation of the ore using powdered | Text
potassium chlorate. The model-predicted %Fe upgrades were found to agree with a direct relationship
between %Fe values and weight-input of KCIO; as exhibited by %Fe upgrades obtained from the
experiment. It was found that the model; %Fe =y [(In(T/B))***""] is dependent on the weight-inputs of
KCIQs, iron oxide ore and the treatment temperature. The validity of the model is rooted in the expression
(%Fely)N = In(T/B) where both sides of the expression are correspondingly approximately equal to 3. The
maximum deviation of the model-predicted values of %Fe from those of the corresponding experimental

values was found to be less than 21% which is quite within the range of acceptable deviation limit of
experimental results.

[C. | Nwoye, G. C. Obasi, U. C Nwoye, K. Okeke, C. C. Nwakwuo and O. O Onyemaobi. Model for
Calculating the Concentration of Upgraded Iron Designated for Production of Stainless Steel Based
Biomedical Devices Used in Orthopaedics. Life Science Journal 2010;7(4):1-6]. (ISSN: 1097-8135).

Keywords: Model, Upgraded Iron, Production, Stainless Steel, Biomedical Devices, Orthopaedics.

Tracheary elements characteristics of Kigelia africana (Lam) Benth and Newbouldia laevis (P. Beauv) |Eull
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Okoegwale. E.E, Ogie-Odia E and Idialu J.E
Department of Botany, Ambrose Alli University, P.M.B 14, Ekpoma, Edo state
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ABSTRACT: Variations in dimensions of tracheary elements of Kigelia africana (Lam) Benth. and
Newbouldia laevis (P.Beauv.) Seemann ex Bureau growing in the rainforest and derived savanna areas of
Edo State are reported. Both taxa exhibit short vessel lengths (<350um), with medium-sized (100-200um)
diameters in the two vegetation zones. Vessels are thick-walled (>3.0um) and decrease in wall thickness
from derived savanna to the rainforest area. Taxa vessels are tailless having simple perforation with simple
pits arranged in rows. Fibres are long (1600 pm), medium (900-1600um) except in K. africana growing in
the derived savanna areas where short lengths (<900um) were encountered. Variations in fibre dimensions
were significant at 1% and 5% probability levels between K. africana growing in the two ecological zones
but were only significant at 5% probability level in fibre diameter of N. laevis growing in the two ecological
zones. Taxa fibres were non-pitted and septations were only encountered in species found in the rainforest
zone. Fibre /vessel length ratio in both taxa is greater than 1 and ratios approaching 10 are phylogenetically
more advanced and specialized. Higher mean maximum values were obtained in vessel element lengths of
K. africana and N. laevis growing in the rain forest zone. N. laevis from the derived savanna had thicker
fibre walls than its counterpart in rain forest. Both species are suitable for various end-uses but are however
not suitable for high grade pulp because of their relative low fibre length and runkel ratio (<1) which was
low.

[Okoegwale. E.E, Ogie-Odia E and Idialu J.E. Tracheary elements characteristics of Kigelia africana (Lam)
Benth and Newbouldia laevis (P. Beauv) Seemann ex. Bureau growing in rainforest and derived savanna
regions of Edo State, Nigeria. Life Science Journal 2010;7(4):7-13]. (ISSN: 1097-8135).

Key words: Tracheary elements, Kigelia africana, Newbouldia laevis, rainforest, derived savanna,
ecological zones

Plant Biotechnology on a flight: Is Africa on board?

Olawole O. Obembe'?

'Department of Biological Sciences, Covenant University, PMB 1023, Ota, Ogun State, Nigeria.
“Present Address: Plant Transformation Group, International Centre for Genetic Engineering and
Biotechnology, Aruna Asaf Ali Marg, New Delhi 110067, India
E-mail: obembe@covenantuniversity.com or odun_wole@yahoo.co.uk

Abstract: The rate of development of plant biotechnologies has been huge in recent times, especially in the
developed countries. The technologies have created a new branch of biotechnology known as molecular
farming, where plants are engineered to produce pharmaceutical and technical proteins in commercial
quantities. An evaluation of the status of plant biotechnology development in Africa revealed that the very
few countries, with the exception of South Africa, that are involved in biotechnology activities are still at the
level of tissue culture applications. This calls for sincere commitments on the part of various stakeholders in
Africa, especially the governments, to the development of biotechnology capacity.

[Olawole O. Obembe. Plant Biotechnology on a flight: Is Africa on board. Life Science Journal
2010;7(4):14-25]. (ISSN: 1097-8135).

Keywords: molecular farming, bio-economy, developing countries, capacity building

Model for Predicting the Concentration of Phosphorus Removed as Impurity during Hydro-
Processing of Iron Oxide Ore Designated for Production of Orthopedics Devices

C. I. Nwoye'", I. E. Mbuka®, M. Obi® and K. Okeke®
'Department of Materials and Metallurgical Engineering Federal University of Technology, Owerri, Imo
State.
Department of Industrial Mathematics, Federal University of Technology, Owerri, Imo State Nigeria.
*Department of Dental Technology, Federal University of Technology, Owerri, Imo State Nigeria.
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Abstract: A model for predicting the concentration of phosphorus removed as impurity during leaching of
iron oxide ore in sulphuric acid solution has been derived. The model; P = 10*® was found to depend on
the value of the final pH of the leaching solution which varies with leaching time It was observed that the
validity of the model is rooted in the expression LogP = Ny where both sides of the relationship are
approximately equal to 2.3. The maximum deviation of the model-predicted phosphorus concentration
(removed) from the corresponding value obtained from the experiment was found to be less than 8% which
is quite within the acceptable deviation limit of experimental results.

[C. I. Nwoye, I. E. Mbuka, M. Obi and K. Okeke. Model for Predicting the Concentration of Phosphorus
Removed as Impurity during Hydro-Processing of Iron Oxide Ore Designated for Production of Orthopedics
Devices. Life Science Journal 2010;7(4):26-30]. (ISSN: 1097-8135).

Keywords: Model, Phosphorus Removal, Sulphuric Acid, Iron Oxide Ore, Leaching
Sorption Energies Estimation Using Dubinin-Radushkevich and Temkin Adsorption Isotherms

Itodo A.U.1land Itodo H.U2
1Department of Applied Chemistry, Kebbi State University of Science and Technology, Aliero, Nigeria
2Department of Chemistry, Benue State University, Makurdi, Nigeria
itodoson2002@yahoo.com

Abstract: In this study, we add to scholarly knowledge in simple terms, the forces or energy defining certain
adsorption phenomenon, using isotherm models. GCMS measurement of equilibrium phase atrazine after
adsorption onto Sheanut shells (SS) acid derived activated carbon were fitted into the D-R and Temkin
isotherm relationships for energy data estimation. Sorption energy value (BD), mean free energy (ED) and
heat of sorption (B). They were estimated as 0.7600mol2KJ-2, 0.8111 kjmol-1 and 0.790Jmol-1
respectively. The parameter predicting the type of adsorption was evaluated BD , B < 20kJ/mol and ED<8
which is an indication that physisorption (Non specific adsorption) dominates chemisorption and ion
exchange. The D-R model with a higher correlation coefficient values, R2 = 0.979 proves a better choice in
explaining sorption energies. Generally, sheanut shells can be used as alternative precursors for activated
carbon production via the two steps and acid treatment schemes.

[Sorption Energies Estimation Using Dubinin-Radushkevich and Temkin Adsorption Isotherms. Life
Science Journal 2010;7(4):31-39]. (ISSN: 1097-8135).

Key words: Dubinin-Radushkevich , Temkin, Adsorption, GCMS, Isotherm, Sorption energy

Periphyton Algae Dynamics at the University of Lagos Shoreline In Relation To Physico-chemical
characteristics

*Onyema, I.C., Onwuka, M. E., Olutimehin, A.O., Lawal, S.T., Babalola, R.M., Olaniyi, A.J., Morgan, P.
and Suberu, T.B.
*Department of Marine Sciences, University of Lagos, Akoka, Lagos, Nigeria.
*iconyema@gmail.com

ABSTRACT: Periphyton algae dynamics at the University of Lagos shoreline in relation to physico-
chemical parameters were investigated for a period of 12 weeks (26" January — 13" April 2007). The
physical and chemical factors showed weekly variation judged to be linked to tidal sea water incursion
associated with the Lagos lagoon and rain events in the dry season. Water quality was brackish (mesohaline)
and alkaline throughout the study. Of the 30 periphytic algal species recorded, 18 were diatoms, 9 blue-
green algae, 3 green algae and 1 euglenoid species. With regard to density of species, the blue-green algae
recorded 92.89%, while the green algae recorded 5.95% and the diatom and euglenoids recorded 1.11 and
0.06% respectively. Species abundance was generally higher at periods of reduced rainfall volume. It is
possible that hydrological stability was favourable at this time and assisted the development of the
periphyton community (January through April). Conversely micro-algal diversity generally reduced in the
same period. The more important species quantitatively were Oscillatoria limnosa, Lyngbya limnetica (blue
green algae) and Cladophora glomerata (green algae). The flood water inputs and regime cum dilution,
probably lead to unfavorable hydrological stability. Salinity appeared to be a major factor regulating the
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growth and dynamics of periphytic algae on the concrete slab. Generally, increases in salinity correlated
with reduction in nutrient levels, oxygen related parameters, chlorophyll a, periphytic algae diversity and
abundance as the dry season advanced. Whereas Oscillatoria formosa dominated initially, it was
subsequently succeeded by Lyngbaya limnetica (to a large extent) and Cladophora glomerata.

[Onyema, I.C., Onwuka, M. E., Olutimehin, A.O., Lawal, S.T., Babalola, R.M., Olaniyi, A.J., Morgan, P.
and Suberu, T.B. Periphyton Algae Dynamics at the University of Lagos Shoreline In Relation To Physico-
chemical characteristics. Life Science Journal 2010;7(4):40-47]. (ISSN: 1097-8135).

Keywords: Periphyton, water chemistry, Lagos lagoon, physico-chemical, attached algae
Gas Chromatography — Mass Spectroscopic analysis of Lawsonia inermis Leaves

'Hema R., 'S. Kumaravel, %S. Gomathi and C. Sivasubramaniam
Food Testing Laboratory, Indian Institute of Crop Processing Technology, Thanjavur
“Dept. of Biochemistry, KSR College of Arts and Science, Tiruchengode
®Dept. of Environmental and Herbal Sciences, Tamil University, Thanjavur

e-mail: hema.scientist@gmail.com

Abstract: Due to uniqueness of Lawsonia inermis leaf property in curing different ailments this part was
selected for the study. Hence the present investigation was carried out to determine the possible chemical
components from Lawsonia inermis leaves by GC-MS. This analysis revealed that Lawsonia inermis leaves
contain mainly &4-D-Glucopyranoside, methyl (51.73%) and 1,4-Naphthalenedione, 2-hydroxy- [Synonyms:
Henna] (19.19%), which were used in curing skin ailments caused due to Environmental Pollution of Air
and Water.

[Hema R., S. Kumaravel, S. Gomathi and C. Sivasubramaniam. Gas Chromatography — Mass Spectroscopic
analysis of Lawsonia inermis Leaves. Life Science Journal 2010;7(4):48-50]. (ISSN: 1097-8135).

Keywords: Lawsonia inermis, GC-MS analysis, 1,4-Naphthalenedione, 2-hydroxy- (Henna), Skin ailments
caused due to Environmental Pollution of Air and Water

Comparative efficiencies of the degradation of C.I. Mordant Orange 1 using UV/H,0,, Fenton, and
photo-Fenton processes

A.M. Gamal
Chemistry Department, Faculty of Science, Al-Azhar University (Girls), Nasr City, Cairo, Egypt.

Abstract: The kinetics of the photo degradation of C.I. Mordant Orange 1 imparted by UV/H,0,, Fenton
and photo Fenton process were investigated. Negligible effects were observed in the presence of either UV
light or H,O, alone. As expected the Fenton-mediated degradation occurred much faster than the photolytic
process. Photo Fenton showed higher in treatment efficiency than that of Fenton process. The effects of dye
concentrations, H,0, concentration, pH values and the presence of Fe?* concentration on the degradation
rate constant were also studied. The rate constant of dye degradation that occurred in both the phtolytic as
well as in the Fenton and photo-Fenton processes was found to pseudo first-order kinetics.

[A.M. Gamal. Comparative efficiencies of the degradation of C.l. Mordant Orange 1 using UV/H,O,,
Fenton, and photo-Fenton processes. Life Science Journal 2010;7(4):51-59]. (ISSN: 1097-8135).

Keywords: C.I. Mordant Orange 1, Degradation, Kinetic, UV/H,0O, , Fenton, photo-Fenton processes
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The Efficacy of Community Based Intervention in Newborn Care Practices and Neonatal IlIness
Management in Morang District of Nepal

1. Sirjana Khanal, Department of Biostatistics & Epidemiology, College of Public Health, Zhengzhou
University, 100 Kexue Avenue, Zhengzhou, Henan, China, 450001. Email:
khanalsirju@yahoo.com

2. Weidong Zhang, Professor & Director, Department of Biostatistics & Epidemiology, College of
Public Health, Zhengzhou University, 100 Kexue Avenue, Zhengzhou, Henan, China, 450001,
Emaill: imooni@zzu.edu.cn; Email2: imooni@163.com

3. Sudhir Khanal, Project Director of Morang Innovative Neonatal Intervention Program, JSSIR & T,
Nepal Family Health Program, Nepal. P.O. Box — 1600. Email: sudhirkhanal@hotmail.com
Corresponding Author: Sirjana Khanal, Department of Biostatistics & Epidemiology, College of
Public Health, Zhengzhou University, 100 Kexue Avenue, Zhengzhou, Henan, China, 450001.
Telephone # +86 371 65257125. Email: khanalsirju@yahoo.com

Abstract: Background: In developing countries like Nepal, most of the births take place in the home, where
high-risk care practices are common. This study is focused to find the efficacy of a community based
intervention in newborn care practices and neonatal illness management in Morang district of Nepal.
Methods: In Morang district of Nepal, intervention (base line & follow on) and non intervention (control)
area were randomly selected. A community based program was launched in intervention area. The program
mobilized the female community health volunteer (FCHV) to provide antenatal service (ANC), essential
newborn care (ENC) and identify, assess and basic management of sick newborn. The survey included 624,
620 and 613 eligible married women of reproductive age (MWRA) in baseline (BSL), follow on (FON) and
non intervention (NI) group respectively. During the survey, data regarding ANC services, clean and safe
delivery, implementing ENC practices and managing ill babies were collected. The data, thus collected were
analyzed using SPSS for windows. Results: The population characteristics of all the three groups; BSL,
FON and NI were similar. The number of women receiving ANC service increased from 85.4% to 89% after
intervention. The practice of home delivery was low in FON (64.8%) than BSL (69.6%) and NI (70.1%). In
case of home delivery, presence of skilled and trained attendant increased to 60.6% with introduction of
intervention program. The total illness rate in BSL, FON and NI groups were 41.2%, 38.2% & 29.7%
respectively. The most commonly observed danger sign was respiratory problem 38.1%, 41.8% and 30.2%
respectively in three groups. A significant improvement was seen in ENC practices of early breastfeeding,
cord care, warming baby and delay in bathing practices in FON group (p<0.005). The fatality rate in FON
group was low (3.2%) than BSL (14.1%) and NI (15.6%). Conclusion: Neonatal illness can be diagnosed
and managed earlier if proper training is given to grass root level health worker. The intervention in Morang
district showed the reduced neonatal fatality rate and this program can be extended in other rural areas of
Nepal.

[Sirjana Khanal, Weidong Zhang, Sudhir Khanal, The Efficacy of Community Based Intervention in
Newborn Care Practices and Neonatal Iliness Management in Morang District of Nepal. Life Science
Journal 2010;7(4):60-67]. (ISSN: 1097-8135).

Key words: Essential Newborn Care, Neonatal illness, Community Based Intervention
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Itodo A.U.'and Itodo H.U?
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Abstract: In this study, we add to scholarly knowledge in simple terms, the forces or energy defining certain
adsorption phenomenon, using isotherm models. GCMS measurement of equilibrium phase atrazine after
adsorption onto Sheanut shells (SS) acid derived activated carbon were fitted into the D-R and Temkin
isotherm relationships for energy data estimation. Sorption energy value (BD), mean free energy (ED) and
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heat of sorption (B). They were estimated as 0.7600mol2KJ-2, 0.8111 kjmol-1 and 0.790Jmol-1
respectively. The parameter predicting the type of adsorption was evaluated BD , B < 20kJ/mol and ED<8
which is an indication that physisorption (Non specific adsorption) dominates chemisorption and ion
exchange. The D-R model with a higher correlation coefficient values, R2 = 0.979 proves a better choice in
explaining sorption energies. Generally, sheanut shells can be used as alternative precursors for activated
carbon production via the two steps and acid treatment schemes.

[Sorption Energies Estimation Using Dubinin-Radushkevich and Temkin Adsorption Isotherms. Life
Science Journal 2010;7(4):68-76]. (ISSN: 1097-8135).

Key words: Dubinin-Radushkevich, Temkin, Adsorption, GCMS, Isotherm, Sorption energy

Maize (Zea mays) Response to Phosphorus and Lime on Gas Flare Affected Soils. Full
Text
Uzoho, B.U*, G.E Osuiji*, E.U Onweremadu’ and Ibeawuchi 112,
! Dept of Soil Science Technology,
% Dept of Crop Science Technology,
Federal University of Technology, P.M.B 15260werri. Nigeria. ii_ibeawuchi@yahoo.co.uk

Abstract: Response of maize to phosphorus and lime was evaluated on two gas flare affected sites. The

experimental design was a 2 x 2 x 4 factorial of 2 sites (S; and S,), 2 P rates (0 and 30 kg P,0s ha™) and 4

lime rates (0, 1, 1.5 and 2.0 t ha™*) in a CRD and replicated 3 times. Plant height, leaf area, dry matter yield, 11
nutrient uptake (N and P) and residual soil properties (pH, Ca, Mg and P) increased with treatments up to 30

kg P,0s ha’ and 1.5 t ha™ lime combined rates in both sites. Maize performance and residual soil properties

were better in S, than S; due its higher fertility status and distance (400 m) from the gas flare pit.

Performance of all measured parameters were best using 30 kg P,0s ha™ and 1.5 t ha™ lime combined rates

and hence could be the optimum rate for maize production in gas flare affected soils of the Niger Delta.

[Uzoho, B.U, G.E Osuji, E.U Onweremadu and Ibeawuchi I.l. Maize (Zea mays) Response to Phosphorus

and Lime on Gas Flare Affected Soils. Life Science Journal 2010;7(4):77-82]. (ISSN: 1097-8135).

Keywords: maize; phosphorus; lime; Niger Delta

Study of the Influence of Environmental Tobacco Smoke To Trachea and Lung of the Animal Model |Full
Text
Shuling Wang, 'Tiangi Wang, Shen Cherng
'College of Basic Medical Science Zhengzhou University, Zhengzhou, Henan, China
Department of Computer Science and Information Engineering, Chengshiu University, Niaosong,
Kaohsiung, Taiwan, China

Abstract: The environmental tobacco smoke (ETS) can influence the expression of androgen acceptor (AR) 12
in organs of trachea and lung of animals of Wistar Rats. The rising of AR expression could be one of the

mechanisms of smoking pathogenesis. Moreover, discontinuing ETS can not make the ascension of the AR

back to normal level for the animals.

[Shuling Wang, Tiangi Wang, Shen Cherng. Study of the Influence of Environmental Tobacco Smoke To

Trachea and Lung of the Animal Model. Life Science Journal 2010;7(4):83-87]. (ISSN: 1097-8135).

Key Words: Environmental tobacco smoke (ETS), androgen acceptor (AR), pathogenesis

Model for Calculating the Amount of Water Removable during Thermo-processing of Kaolin Based |Full
Bioceramic Material Designated for Production of Human Bone Replacement Text

C. I. Nwoye'*, K. Okeke?, C. C. Nwakwuo®, G. C. Obasi* and S. U. Ofoegbu*
'Department of Materials and Metallurgical Engineering, Federal University of Technology, Owerri,
Nigeria.

Department of Dental Technology, Federal University of Technology, Owerri, Imo State Nigeria.
®*Department of Material Science, Oxford University, United Kingdom.

“*Department of Material Science, Aveiro University, Portugal.
chikeyn@yahoo.com
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Abstract: Model for calculating the amount of water removable during thermo-processing of kaolin based
bioceramic material (designated for production of human bone replacement) has been derived. The model;
= exp[(9.8405/T%3*] shows that the quantity of evaporated water during the drying process is dependent on
the drying temperature, the evaporating surface being constant. It was found that the validity of the model is
rooted on the expression Inp = (A/T) where both sides of the expression are correspondingly approximately
equal to 2. The maximum deviation of the model-predicted quantity of water removable from the
corresponding experimental value was found to be less than 39.5% which is quite within the acceptable
deviation range of experimental results, hence depicting the usefulness of the model.

[C. I. Nwoye, K. Okeke, C. C. Nwakwuo, G. C. Obasi and S. U. Ofoegbu. Model for Calculating the
Amount of Water Removable during Thermo-processing of Kaolin Based Bioceramic Material Designated
for Production of Human Bone Replacement. Life Science Journal 2010;7(4):88-92]. (ISSN: 1097-8135).

Keywords: Model, Water Removed, Thermoproessing, Bioceramic Material
Diarrhoea in Neonatal baraki kids-goats

Mona S. Zaki'; Nagwa S. Ata?; Shalaby, S. I°. and Iman M. Zytoun*
'Dept. of Hydrobiology, National Research centre. Cairo, Egypt
“Dept. of Microbiology and Immunology, National Research centre. Cairo, Egypt
®Dept. of Reproduction, National Research centre. Cairo, Egypt
*Dept. of Microbiology, Central Lab. Zagazig University, Zagazig, Egypt
dr_mona_zaki@yahoo.co.uk

Abstract: A survey was carried out in 130 kids-goats aged from 2 days to 3 month from different private
farms in EI Mounofia and Kalubia Governorates. Out of these animals, 100 were suffering from diarrhoea.
Bacteriological examination of the faecal samples revealed the presence of E. coli (58%), Salmonella,
(27%), and Shigella (15%), as the main causative agents of diarrhoea. They were sensitive to common
antibiotics and less sensitive to 10% garlic extract and 40% Hibiscaus subdarifa. Haematological studies
revealed significant decrease in hemoglobin content (Hb), erthrocytic (RBCs) count. On contrary,
haematocrit value (PCV %) showed significant increase in affected animals. A significant decrease was
detected in the values of serum total proteins, albumin, iron, copper, and growth hormone. On the other
hand, there was a significant increase in cortisol hormone, lactate dehydrogenase (LDH), and alkaline
phosphatase enzymes. We emphasize that the demonstrated diarrhoea caused many harmful
clincopathological effects, reduced growth hormone, and caused severe anaemia in Kids-goat.

[Mona S. Zaki; Nagwa S. Ata; Shalaby, S. I. and Iman M. Zytoun. Diarrhoea in Neonatal baraki kids-goats.
Life Science Journal 2010;7(4):93-97]. (ISSN: 1097-8135).

Keywords: Kids-goat - kids - diarrhoea - haemogram - Salmonella - E. coli -serum biochemistry - LDH -
alkaline phosphatase - hormones - trace elements - garlic extract - Hibiscous subdarfa.

Endothelial Dysfunction In Systemic Lupus Erythermatosus

Aysha 1.Z. Badawi”, Randa F Abd Al Salam”, Amal A El Wahab™
*Department of Internal Medicine, Faculty of Medicine, Cairo University.
**Department of Clinical and Chemical Pathology, Cairo University.
randa.fayez@hotmail.com

Abstract: Despite improved prognosis, patients with systemic Lupus, remain at increased risk of early
vascular events due to premature atherosclerosis. We assessed the endothelial dysfunction in SLE as a
marker of early atherosclerosis. In thirty seven (37) female patient endothelial dependant vasodilatation
(EDD) was assessed at the brachial artery in response to shear stress and glyceril trinitrate administration
(NMD), intimae media thickness of the common carotid artery was also measured using high resolution B-
Mode ultrasonography., anticardolipin antibodies (done only in 18 patients) Lipid profiles, ANA were also
assessed. No statistically significant difference between patients and control in basal FMD (D;) (P=0.5) or
percent change in flow mediated dilation (D,) P = 0.3 and no change in NMD (P = 0.2). There was weak
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but statistically significant correlation between FMD% and NMD% (r = 0.3, P = 0.05). Despite the disease
activity according to SLEDAI (where 45.9% of patients were severely active) there was no correlation
between either disease activity and FMD (r =0.03, P = 0.8), or disease duration (2.4+3.3 years) (r = 0.7, P =
0.8) Weak but statistically significant negative correlation between hypercholesterolemia and endothelial
dysfunction (r = 0.3, P = 0.05).We tried to find differences between patients themselves dividing them into
those with FMD <10% (n = 23 patient, 62.2%) FMD = 10% (n = 14 patient, 37.8%) or FMD %/ NMD % <
0.7 (n = 23 patient, 62%), FMD % /NMD> 0.7 (n = 14 patient, 38%). However no significant differences
between them as regard clinical and laboratory data. In conclusion, FMD was not different between patients
and control thus its use as a predictor of future cardiovascular events is questionable.

[Aysha 1.Z. Badawi, Randa F Abd Al Salam, Amal A El Wahab. Endothelial Dysfunction In Systemic
Lupus Erythermatosus. Life Science Journal 2010;7(4):98-104]. (ISSN: 1097-8135).

Keywords: atherosclerosis-endothelium-systemic lupus erythermatosus
Influence of resin-tags on shear-bond strength of butanol-based adhesives
M. Atef', H. Ragab®, and W. El-Badrawy?

Misr University for Science and Technology, Cairo, Egypt, 2University of Toronto, Toronto, ON, Canada
mohatefl6@hotmail.com

Abstract: Objectives: The aim of this in vitro study was to assess micro-shear bond strength (uSBS) of
tertiary-butanol-based adhesive under moist and dry conditions and correlate the results to resin-tags
surface-area. Methods: Thirty-extracted human molars were used. Flat dentin surfaces were prepared on
buccal and occlusal surfaces ready for bonding. Specimens were randomly divided into three-groups; G1:
Prime&BondNT, applied to moist dentin (control), G2: XPBond, applied to moist dentin, and G3: XPBond,
applied to dry dentin. Etch&Rinse technique was used for both adhesives as per manufacturer's instructions.
For G3, dentin was air-dried for 10s before XPBond application. Three-microcylinders of composite-resin
(TPH A2 shade, Dentsply) were bonded to buccal dentin of each specimen for uSBS testing, while 2mm
composite-resin was bonded to occlusal dentin for tags surface-area analysis. Curing was performed for 40s
(LED, Bluephase, lvoclar/Vivadent). All specimens were stored in distilled water at 37°C for 24h. uSBS
testing was performed using testing machine (Model LRX-plus; Lloyd-Instruments Ltd., Fareham, UK) and
data were recorded using software (Nexygen-MT Lloyd Instruments). Each specimen was then sectioned
mesio-distally to expose resin—dentin interface, examined at 1500X using Environmental-Scanning-
microscope, and tags surface-area were calculated. Data were analyzed by Pair-wise Newman-Keuls
multiple comparison and regression-analysis (P<0.05). Results: G2 (29.06MPa) showed insignificantly
higher uSBS than G1 (25.45MPa), while G3 (17.3MPa) showed significantly the lowest uSBS. G3 produced
significantly highest tags surface-area (200.4um2) compared to G1 (149.4 pm?) and G2 (94.54 pm?2).
Conclusion: - Butanol-based adhesive bonded to moist dentin, produced high uSBS and hybrid layer with
short resin-tags that showed a perfectly infiltrated and sealed dentin-resin interface, - bonding to dry dentin
showed lower USBS, - there was significant correlation between tags surface-area and pSBS for G1&G2, -
no correlation was found for G3. Acknowledgement: Dentsply/Caulk. The purpose of this in vitro study was
to compare micro-shear bond strength (USBS) of a tertiary-butanol-based adhesive to a 2-step etch and rinse
one, under moist and dry conditions and correlate the results to resin-tags surface-area.

[M. Atef, H. Ragab, and W. El-Badrawy. Influence of resin-tags on shear-bond strength of butanol-based
adhesives. Life Science Journal 2010;7(4):105-113]. (ISSN: 1097-8135).

Keywords: resin-tag; shear-bond; butanol-based adhesives; micro-shear bond strength (uUSBS)

Effect of palatal surface contouring techniques on the swallowing function of complete denture
wearers.

Tamer Abou-Elsaad 1, Ahmad Habib2, Mohamed Elkhodary 2, and Abd-Allah Salem?2
1 Phoniatric Unit, ORL Department, Faculty of Medicine, Mansoura University,
University, Mansoura, Egypt.
2. Mansoura, Egypt Department of Removable Prosthodontics, Faculty of Dentistry, Mansoura

Abstract: This study is aimed to investigate the effect of two different surface palatal contouring
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techniques; namely arbitrary versus functional on swallowing activity of maxillary complete denture
wearers. Ten completely edentulous healthy male patients with their ages ranged between 46-65 years were
selected for this study according to definite inclusion-exclusion criteria. The swallowing function was
evaluated pre- and postdenture state by using Videofluoroscopy. The patient was asked to swallow different
bolus consistencies (thin and thick liquids, semisolid and solid) in small and large volumes. The swallowing
measures selected for this study were: (1) Temporal measures of bolus and hyoid movements during
swallowing; (2) Oropharyngeal residue; (3) Laryngeal penetration/aspiration observation and (4)
Oropharyngeal Swallow Efficiency score. The results revealed a statistically significant increase in temporal
measures of swallowing after denture insertion compared to predenture state regardless the palatal surface
contouring technique. Functional contouring of maxillary denture palatal surface demonstrated a statistically
significant general decrease in durations of bolus and hyoid movements (except at duration of hyoid
maximum elevation) during swallowing, and led to a more efficient swallowing compared to dentures with
arbitrary contoured palate. It can be concluded that the difficulty of swallowing with an artificial prosthesis
should be addressed before the patient first makes use of the denture to eat and drink. Functional contouring
of the palatal polished surface is recommended for completely edentulous patients. A further research may
be useful to study the effect of functionally contoured palate in completely edentulous patients with oro-
pharyngeal dysphagia due to neurological etiologies.

[Tamer Abou-Elsaad, Ahmad Habib, Mohamed Elkhodary, Abd-Allah Salem. Effect of palatal surface
contouring techniques on the swallowing function of complete denture wearers. Life Science Journal
2010;7(4):114-118]. (ISSN: 1097-8135).

Keywords: surface palatal; arbitrary; maxillary; edentulous healthy; patient; dysphagia; etiology

The value of blood brain natriuretic peptide for predicting clinical severity and prognosis in patients
with acute coronary syndromes

Tong-wen Sun*, Shu-xiang Zhang®, Qing-li Xu*', Xiao-juan Zhang?, Ling Li 2, Jin-ying Zhang ?

1. Department of Emergency Medicine , The First Affiliated Hospital of Zhengzhou University, Zhengzhou,
Henan 450052, China
2. Department of International Exchange and Coorperation, Zhengzhou University, Zhengzhou, Henan
450052, China
3. Department of Cardiology, The First Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan
450052, China
suntongwen@3163.com

ABSTRACT: Background: B-type/brain natriuretic peptide (BNP) is a neurchormone synthesized
predominantly in ventricular myocardium. Although the circulating level of this neurohormone has been
shown to provide independent prognostic information in patients with heart failure, few data are available
for Chinese patients with acute coronary syndromes (ACS). This study was designed to investigate the value
of blood BNP for predicting clinical severity and prognosis in patients with ACS. Methods: Blood BNP
concentration was measured in 106 ACS patients, 1-3 days after onset of ischemic symptoms. Patients were
followed up for six months. The end-point were cardiac death, non-fetal myocardial infarction and
readmission. Results: (1) The concentration of circulating BNP in patients with ACS were increased. (2) 1
month follow-up demonstrated that, levels of BNP in non- survivals were much higher than that in survivals
(P<0.0005); step-wise Logistic regression analysis demonstrated that ST segment deviation = 1 mm and
BNP = 596 ng/L were independent predictors of short-term cardiac death in patients with ACS [OR=3.467,
95% confidence interval (CI) 1.336-32.836, P=0.002; OR=21.168, 95% CI 4.419-107.990, P<0.0005]. (3)
area under the curve AUC  of the receiver-operating-characteristic (ROC) of BNP to predict short-term
cardiac death in patients with ACS was 0.878 95% CI 0.781-0.974, P<0.0005 . (4) Kaplan-Meier
survival curve showed that the survival curve of patients with BNP above 596 ng/L was significantly lower
than that of patients with BNP below 596 ng/L  Log-rank test, P<0.0005 . Cox proportional hazards
regression models demonstrated that BNP and cardiac troponin | were risk factors which related to ACS
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prognosis (RR = 2.507, 95% CI 1.081-3.914, P =0.028; RR =2.208, 95% CIl 1.609-3.874, P=0.030).
Conclusions: (1) The circulating levels of BNP are significantly increased in patients with ACS. Myocardial
ischemia and / or left ventricular systolic dysfunction are the main cause of stimulating BNP secretion. (2)
BNP could provide important clinical value for predicting clinical severity and prognosis. It could be used
for risk stratification in patients with ACS, especially when there is only ischemia without infarction and
when blood is sampled very early after the onset of ischemia that would be missed by markers of myocyte
Necrosis.

[Tong-wen Sun,Shu-xiang Zhang, Qing-li Xu,Xiao-juan Zhang,Ling Li,Jin-ying Zhang. The value of blood
brain natriuretic peptide for predicting clinical severity and prognosis in patients with acute coronary
syndromes. Life Science Journal 2010;7(4):119-123]. (ISSN: 1097-8135).

Key words: B-type / brain natriuretic peptide; Acute coronary syndromes; Prognosis
Bioformulations of Bacillus Spores for using as Biofertilizer

Amal. M. Omer
Soil Microbiology Unit, Desert Research Center, Cairo, Egypt.

Abstract: A maximum spore percentage of Bacillus megatherium (B. megatherium) (89 %) was recorded
after 96 hours of inoculation into a modified nutrient medium containing a mixture of 500 ppm of MnSo4 ,
CaCl2, ZnSo4 and KCL. These spores were incorporated into 21 different talc, cellulose and clay based
formulations and their viability were assessed over 6 months at room temperature. Of these bioformulations,
Talc - glucose, Talc - yeast and Cellulose - clay based powder formulations were selected for additional in
vivo testing because of their highest levels of viability . Field experiment was conducted to evaluate the
efficiency of the treatment of bean seeds with selected powder bioformulations on the growth , yield
parameters and root colonization ability of B. megatherium .

The powder bioformulations as well as the free spore suspension effectively enhanced plant biomass
,increased the yield and accelerate the rhizosphere colonization by the bacterium under field condition . So,
the commercially acceptable powder bioformulations of the B. megatherium which have a long storage life ,
aid product delivery, and promote the plant growth parameters were prepared to be used instead of the
traditionally used free spore suspension.

[Amal. M. Omer. Bioformulations of Bacillus Spores for using as Biofertilizer. Life Science Journal
2010;7(4):124-131]. (ISSN: 1097-8135).

Key words: Formulations, Sporulation, Bacillus megatherium, Talc, Cellulose, Clay

Eusyllinae, Anoplosyllinae, and Exogoninae (Polychaeta: Syllidae) for the Mediterranean Coasts of
Egypt, Together the Description of One New Species

F. A. Abd-Elnaby 't and G. San Martin?
'National Institute of Oceanography and Fisheries, Alexandria, Egypt
2 Departamento de Biologia (Zoologia), Facultad de Ciencias, Universidad Auténoma de Madrid, calle
Darwin, 2, 28049 Madrid, Spain.
“faiza_abdelnaby@yahoo.com

Abstract: In this paper, 18 species of the subfamilies Exogoninae, Anoplosyllinae, and Eusyllinae (Syllidae,
Polychaeta) are reported from the Mediterranean Egyptian coasts, 8 of them are new records for the area:
Odontosyllis fulgurans (Audouin and Milne Edwards, 1833); Syllides japonicus Imajima, 1966; Salvatoria
clavata (Clapare de, 1863); Salvatoria euritmica (Sarda, 1984); Sphaerosyllis glandulata Perkins, 1981;
Parapionosyllis labornica Cognetti, 1965; Sphaerosyllis sp.; and Prosphaerosyllis sp. Five species were
reported previously in the area. Four species are new records for Mediterranean Sea: Palposyllis prosostoma
Hartmann-Schrdder, 1977; Paraehlersia weissmaniodes (Augener,1913); Streptosyllis compoyi Brito, NUfiez
and San Martin, 2000; and Exogone africana Hartmann-Schroder, 1974); P. weissmaniodes and Exogone
africana are two widely distributed Indo-Pacific species, so they could be considered as Lessepsian
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migrants. Finally, one new species is described, Parapionosyllis aegyptia.

[F. A. Abd-Elnaby and G. San Martin. Eusyllinae, Anoplosyllinae, and Exogoninae (Polychaeta: Syllidae)
for the Mediterranean Coasts of Egypt, Together the Description of One New Species. Life Science Journal
2010;7(4):132-139]. (ISSN: 1097-8135).

Keywords: Eusyllinae, Anoplosyllinae, Exogoninae, Taxonomy, Mediterranean, Egypt, New species.

Evaluation of Human Telomerase Activity as a Novel Tumor
Marker for Hepatocellular Carcinoma

Afaf Abdel Hady, Faten El Shanawany, Mona M. Hassan, Amgad Anas*, Ibrahim Mostafa*, Ahmed Abdel Hadi **

Departments of Clinical Chemistry, Hepatology and GIT* and Pathology** Theodor Bilharz Research
Institute

Abstract: Objectives: Liver cancer is the most common neoplasm and the most common cause of cancer
death within the world. Early detection of hepatocellular carcinoma (HCC) will increase the potential for
curative treatment and improves survival. Telomerase is reactivated in various types of malignant tumors
and may contribute to the development of HCC. To explore its clinical implications for early diagnosis of
HCC, we analyzed its activity in peripheral blood mononuclear cells (PBMC).The diagnostic accuracy of
telomerase activity and other conventional tumor markers such as serum o-fetoprotein (AFP) and
prothrombin induced by vitamin K antagonist (PIVKA-II) were evaluated to select the most reliable
diagnostic and prognostic markers in HCC. This study was conducted on 25 healthy controls, 25 cirrhotic
patients and 30 patients with HCC. All patients had been diagnosed with HCV-associated chronic liver
disease. Methods: Serum PIVKA-II and AFP were measured by enzyme linked immunosorbent assay
(ELISA),while telomerase activity in peripheral blood was estimated by polymerase chain reaction- enzyme-
linked immunosorbent assay ( PCR- ELISA method). Results: Mean telomerase activity, PIVKA-II and
AFP levels were significantly higher in HCC patients as compared to both cirrhotic patients and controls,
also a significant elevation in cirrhotic patients were found as compared to controls. Positive correlation was
found between telomerase activity and size of hepatic focal lesions. Also, a positive correlation was found
between both telomerase activity and PIVIKA-1I and between the pathological grades of HCC. In HCC the
sensitivity/specificity (88.2/79.6) of telomerase activity was much higher than both PIVIKA-II (80.5/69.3)
and AFP (72.6/61.5). Conclusion: The usefulness of telomerase activity assay in HCC diagnosis and it's
superiority to other tumor marker were recorded. Therefore, telomerase activity is a novel, available detector
and prognostic marker for HCC diagnosis.

[Afaf Abdel Hady, Faten El Shanawany, Mona M. Hassan, Amgad Anas, lbrahim

Mostafa, Ahmed Abdel Hadi. Evaluation of Human Telomerase Activity as a Novel Tumor
Marker for Hepatocellular Carcinoma. Life Science Journal 2010;7(4):153-161]. (ISSN: 1097-8135).
Key words: hepatocellular carcinoma; telomerase; PIVKA-II; molecular diagnostic marker; telomerase PCR
ELISA

Formation physiology of Mosquitocidal Toxin by a novel Bacillusthuringiensisisolate from under
Solid State Fermentation
M.S.Foda,1 * Fawkia M. El-Beih,2 Maysa E. Moharam.1 Nora N.A.EI-Gamall
1Microbial Chemistry Department, Genetic Engineering & Biotechnology Division, National Research
Center, Dokki, Giza, Egypt.2Faculty of Science, Ain Shams University, Cairo, Egypt.
foda302002@yahoo.com
Abstract: Sixty eight cultures were isolated from soil of different locations in El-Sharkia governorate that
were cultivated by cereals, rice, clover, cotton, and maize crops. Based on the LC50 and LC90 values, the
Egyptian isolate No 4 was selected for further study due to its lower LC50 and LC90 than the international
Bacillus thuringiensisvar.israelensis (Bti)upon bioassay against second instars larvae Culexpipiens. The
Egyptian isolate No 4 is definded morphologically and biochemically as Bacillus thuringiensis.
Physiological factors affecting growth and toxin biosynthesis in B. thuringiensis No 4 in comparison toBti
under solid state fermentation were studied.Talcum powder and silica gel were the best carriers yielding
highest mosquitocidal activity for Bacillus thuringiensis No.4 and Bacillus thuringiensis var.israelensis,
respectively. The highest mortality were obtained upon utilization of kidney beans (3%) and black eyed
beans (6%) as base solid substrate for B. thuringiensisisolate No.4 and B.thuringiensisvar.israelensis,
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respectively.Toxicity increased with extended the incubation period up to 9 days for both of tested
organisms. Highest values for growth and toxicity were obtained in cultures with initial moisture content
adjusted at 60% (w/w) for both organisms.Mosquitocidaltoxin activity were fairly stable within a wide range
of increasing aeration level up to a ratio of 10g culture/250ml conical flask and 10g culture/500ml for
growth and toxicity of Bacillus thuringiensis var.israelensis, and Bacillus thuringiensisisolate No.4,
respectively.

[M.S.Foda, Fawkia M. El-Beih, Maysa E. Moharam. Nora N.A.EI-Gamal. Formation physiology of
Mosquitocidal Toxin by a novel Bacillusthuringiensisisolate from under Solid State Fermentation. Life
Science Journal 2010;7(4):144-152]. (ISSN: 1097-8135).

Key Words: Bacillus thuringiensis, isolation, characterization, mosquitocidal toxin, physiology, solid state
fermentation.

Evaluation of Human Telomerase Activity as a Novel Tumor Marker for Hepatocellular Carcinoma
Afaf Abdel Hady, Faten El Shanawany, Mona M. Hassan, Amgad Anas*, Ibrahim Mostafa*, Ahmed
Abdel Hadi **

Departments of Clinical Chemistry, Hepatology and GIT* and Pathology** Theodor Bilharz Research
Institute

Abstract: Objectives: Liver cancer is the most common neoplasm and the most common cause of cancer
death within the world. Early detection of hepatocellular carcinoma (HCC) will increase the potential for
curative treatment and improves survival. Telomerase is reactivated in various types of malignant tumors
and may contribute to the development of HCC. To explore its clinical implications for early diagnosis of
HCC, we analyzed its activity in peripheral blood mononuclear cells (PBMC).The diagnostic accuracy of
telomerase activity and other conventional tumor markers such as serum o-fetoprotein (AFP) and
prothrombin induced by vitamin K antagonist (PIVKA-II) were evaluated to select the most reliable
diagnostic and prognostic markers in HCC. This study was conducted on 25 healthy controls, 25 cirrhotic
patients and 30 patients with HCC. All patients had been diagnosed with HCV-associated chronic liver
disease. Methods: Serum PIVKA-II and AFP were measured by enzyme linked immunosorbent assay
(ELISA),while telomerase activity in peripheral blood was estimated by polymerase chain reaction- enzyme-
linked immunosorbent assay ( PCR- ELISA method). Results: Mean telomerase activity, PIVKA-II and
AFP levels were significantly higher in HCC patients as compared to both cirrhotic patients and controls,
also a significant elevation in cirrhotic patients were found as compared to controls. Positive correlation was
found between telomerase activity and size of hepatic focal lesions. Also, a positive correlation was found
between both telomerase activity and PIVIKA-1I and between the pathological grades of HCC. In HCC the
sensitivity/specificity (88.2/79.6) of telomerase activity was much higher than both PIVIKA-II (80.5/69.3)
and AFP (72.6/61.5). Conclusion: The usefulness of telomerase activity assay in HCC diagnosis and it's
superiority to other tumor marker were recorded. Therefore, telomerase activity is a novel, available detector
and prognostic marker for HCC diagnosis.
[Afaf Abdel Hady, Faten EI Shanawany, Mona M. Hassan, Amgad Anas, Ibrahim Mostafa, Ahmed Abdel
Hadi. Evaluation of Human Telomerase Activity as a Novel Tumor Marker for Hepatocellular
Carcinoma. Life Science Journal 2010;7(4):153-161]. (ISSN: 1097-8135).
Key words: hepatocellular carcinoma; telomerase; PIVKA-II; molecular diagnostic marker; telomerase PCR
ELISA

Role of Selenium in Attenuating Cardiac and Hepatic Damages Induced By the Antitumor Agent,
Doxorubicin

Safinaz S. Ibrahim*, Maged A. Barakat, Hebatalla M. Helmy
Biochemistry Department, Faculty of Pharmacy, Cairo University, Cairo, Egypt
safinazsibrahim@cu.edu.eqg; dr_safinaz_747@hotmail.com; barakat maged 1950@yahoo.com;
drhebasamy@hotmail.com

Abstract: Background and Objectives: The clinical use of doxorubicin, one of the most effective
antitumor agents, soon proved to be hampered by such serious problems as the development of
cardiomyopathy and liver damage. The current study aims at evaluating the role of trace element, selenium,
in attenuating cardiac and hepatic damages induced by the antitumor agent, doxorubicin. Materials and

Eull
Text

Eull
Text

23

24


mailto:safinazsibrahim@cu.edu.eg
mailto:dr_safinaz_747@hotmail.com
mailto:barakat_maged_1950@yahoo.com
mailto:drhebasamy@hotmail.com

25

Methods: Animals were divided into normal control group and doxorubicin -treated group injecting
doxorubicin i.p. as 6 equal doses of 2.5 mg/kg, twice weekly/ 3 weeks. The doxorubicin - treated animals
were divided into 2 groups, one kept without further treatment (doxorubicin -group), second group,
(doxorubicin + selenium) received selenium (Na Selenite) 0.5 mg/kg orally, 3 times/week/4 weeks including
one week before the doxorubicin 1% dose. Serum creatine phosphokinase, lactate dehydrogenase, as cardiac
damage markers, and alanine aminotransferase, as indicator of hepatic damage, were measured.
Malondialdehyde and nitric oxide levels, as cardiac oxidative status indices, cardiac glutathione content,
glutathione peroxidase, glutathione-S—transferase and superoxide dismutase activities, as measures for
cardiac antioxidant capacity, were also investigated. Histopathological changes in cardiac and liver tissues
were examined. The results were analyzed statistically by one-way analysis of variance with subsequent
multiple comparisons using Tukey test. Results: doxorubicin induced significant increase in serum lactate
dehydrogenase; creatine phosphokinase; alanine aminotransferase activities, cardiac nitric oxide,
malondialdehyde levels, superoxide dismutase, glutathione peroxidase, glutathione-S—transferase activities,
and reduction in glutathione content. Selenium co-administration caused significant decrease in serum
lactate dehydrogenase and creatine phosphokinase levels; normalization of serum alanine aminotransferase;
significant decrease in cardiac malondialdehyde, nitric oxide levels, glutathione peroxidase, glutathione-S—
transferase, superoxide dismutase activities and significant elevation in cardiac glutathione content,
compared to doxorubicin -treated group values. Histopathological examination of cardiac and liver tissues
supported the previous biochemical results. Conclusions: Chronic doxorubicin administration caused
cardiomyopathy and hepatic damage. Selenium co-administration produced partial, but significant,
protection against cardiomyocyte damage; however, it alleviated hepatic damage-induced by the antitumor
agent, doxorubicin.

[Safinaz S. Ibrahim, Maged A. Barakat, Hebatalla M. Helmy. Role of Selenium in Attenuating Cardiac and
Hepatic Damages Induced By the Antitumor Agent, Doxorubicin. Life Science Journal 2010;7(4):162-172].
(ISSN: 1097-8135).

Key words: Doxorubicin, cardiomyopathy, liver damage, selenium

Opacification of a CeeON 911A Silicone Intraocular Lens Caused by Deposits on the Optic without |Full
Asteroid Hyalosis Text

Feng-Chi Lin?, Han-Yin Sun? Ming-Liang Tsai®, Jeng-Shuan Shiang*, Shang-Tao Chien®, Chi-Ting
Horng**

'Deparment of Ophthalmology, Kaohsiung Armed Forced General Hospital, Kaohsiung, 802, Taiwan ROC
2 School of Optometry, Chung-Shan Medical University, Taichung, 402, Taiwan ROC
® Department of Ophthalmology, Tri-service General Hospital, Taipei, 114, Taiwan ROC
*Deparment of Medicine, Kaohsiung Armed Forced General Hospital, Kaohsiung, 802, Taiwan ROC
*Deparment of Pathology, Kaohsiung Armed Forced General Hospital, Kaohsiung, 802, Taiwan ROC
h56041@gmail.com

Abstract: This study reports a case of calcific opacification on an implanted silicone intraocular lens (I0L) 25
without asteroid hyalosis. A 72-year-old female was referred for blurred vision in her left eye. Her history
showed she had undergone uneventful phacoemulsification with in the bag implantation of a silicone
foldable hydrophobic IOL (CeeON 911A, Pharmacia Corporation) 39 months earlier. Under slit-lamp
examination, multiple diffuse granular —appearing opacification in the optic were noted. The surgery for IOL
explanation and replacement was performed because of significant visual disturbance. Crystals of calcium
phosphate in brush form were found under light microscopy. It looked like the feather beside the brush. The
scanning electron microscopy revealed a morphous crust-like layer on the curved posterior optic surface of
the lens. The transmission detecting systems showed that the transmission rate of the opacified silicon 10L
was near 0%. It may have decreased the visual acuity of the patient and limited her daily-activities and
stereo-acuity. To our knowledge, this is the first report of surface calcification of a silicone IOL in the
absence of asteroid hyalosis. Although the mechanism of calcification has not been determined, careful
clinical follow-up of patients with implanted silicone lenses is necessary to determine if this phenomenon is
rare and sporadic or if it is more widespread.
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[Feng-Chi Lin, Han-Yin Sun, Ming-Liang Tsai, Jeng-Shuan Shiang, Shang-Tao Chien, Chi-Ting Horng.
Opacification of a CeeON 911A Silicone Intraocular Lens Caused by Deposits on the Optic without
Asteroid Hyalosis. Life Science Journal 2010;7(4):173-176]. (ISSN: 1097-8135).

KEY WORDS: silicon intraocular lens, opacified intraocular, asteroid hyalosis
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Model for Calculating the Concentration of Upgraded Iron
Designated for Production of Stainless Steel Based Biomedical
Devices Used in Orthopaedics

C.1 Nwoye*l, G. C. Obasi’, U. C Nwoye3, K. Okeke®, C. C. Nwakwuo’ and O. O Onyemaobi1
'Department of Materials and Metallurgical Engineering, Federal University of Technology, Owerri, Nigeria.
’Department of Material Science, Aveiro University. Portugal.
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Abstract: Successful attempt has been made to derive a model for calculating the concentration of upgraded iron
designated for production of stainless steel based biomedical devices used in orthopaedics. The iron component of
the iron oxide ore was upgraded during the pyrobeneficiation of the ore using powdered potassium chlorate. The
model-predicted %Fe upgrades were found to agree with a direct relationship between %Fe values and weight-input
of KCIOj; as exhibited by %Fe upgrades obtained from the experiment. It was found that the model; %Fe = y
[(In(T/B))*"*""] is dependent on the weight-inputs of KCIOs, iron oxide ore and the treatment temperature. The
validity of the model is rooted in the expression (%Fe/y)" = In(T/B) where both sides of the expression are
correspondingly approximately equal to 3. The maximum deviation of the model-predicted values of %Fe from
those of the corresponding experimental values was found to be less than 21% which is quite within the range of
acceptable deviation limit of experimental results.
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1. Introduction

Biomaterials such as metals are widely used due
to their strength and toughness. While the widely
used implant metals (stainless steel, titanium and
cobalt alloys) are generally biocompatible, some
people are allergic to ions released from these metals.
The major problem with metals is the generation of
fine wear particles in service that can lead to
inflammation and implant loosening [1].

Biometals and associated biomedical devices
are used in some parts of the human body. Therefore
biocompatibility is expected to prevail in the
biometal-biomedical device interaction within the
body system. Medical practice has shown that
placing a prosthetic device into the body, goes with
two considerations which include: functional
performance & biocompatibilty and nature of the
physiological environment [2].

Functional performance considers the effect of
the physiological environment on the biometal/device
[2]. This implies that the biometal must satisfy its
design requirements with respect to the environment
where it serves with time. The varied functions of
biometal include: control of blood and fluid flow; eg
artificial heart, electrical stimuli; eg pacemaker, light
transmission; eg implanted lenses and sound

transmission; eg cochlear implant. The material is not
expected to degrade in its properties within the
environment of the body and must not cause any
adverse reactions within the host body. This is in line
with the requirement and expectation for
biocompatibility [2].

The physiological environment on which
biometals and associated biodevices can operate
favourably is made up of 0.9M NaCl aqueous
solution containing organic acids, proteins, enzymes,
biological = macromolecules, electrolytes  and
dissolved oxygen, nitrogen compounds, and soluble
carbonate [2]. It was found [2] that pH = 7.4 is
normal for physiological extracellular fluid. It has
been discovered that cells (eg. inflammatory cells and
fibrotic cells) secrete several complex compounds
that may significantly affect an implanted
biomaterial. Applications of these biometals/devices
have been found [3] to be also dependent on
mechanical environment: static, dynamic, stress,
strain and friction which degrades the metal through
corrosion, dissolution and leaching. Medical practice
has shown that the resultant degradation affects the
materials adversely in terms of strength, fracture
toughness and wear resistance [3].
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It has been found [4] that pure Ti is useful
for dental implants. Ti-6Al-4V has also been found
[4] to be useful for investment cast hip and knee
implants, dental implants and pacemaker housings
due to its mechanical properties ( ultimate tensile
strength; 825Mpa, elongation; 8%). Ti alloy has also
been discovered [4] to have coherent stable passive
layer which offers excellent corrosion resistance.
They are also resistance to stress corrosion cracking
and corrosion fatigue in body fluids. These alloys
were also found [4] to permit bone growth at the
interface .However, titanium has unsatisfactory wear
resistance and may produce wear debris.

Cobalt alloys have been found [5] to possess
superior mechanical properties (ultimate tensile
strength; 720-890Mpa, elongation; 5-17%) and
chemical properties due to finer grain sizes and a
more homogenous microstructure. They show
excellent wear resistance and have coherent stable

passivation layer which gives excellent corrosion
resistance.

Steel has been found [6] to be chiefly made
up of over 95% Fe and carbon less than 1%.
Increasing addition of Cr into the Fe and C matrix
and structure re-designs the steel to stainless steel.
Addition of nickel to the stainless steel
microstructure causes the austenite structure to be
maintained at room temperature hence producing
austenitic stainless steel [7]. It has been found [7]
that 316 stainless steel finds application in early hip
implants due to its good strength, ability to work
harden and pitting corrosion resistance. The
mechanical properties of stainless steel includes:
ultimate  tensile  strength; 190-690Mpa  and
elongation; 12-40% [7]. Stainless steel usage in
biomedical engineering is restricted to temporary
device such as screws, plates, fittings and wires for
orthopaedics due to potential long term release of
Ni*, Cr’*, and Cr®" into the body [7].
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Fig. 1 Joint Replacement Design [5]

Metals dominate the bulk of the implant structure. Co-based alloys are specifically ideal for joint construction
because of its high tensile strength, excellent corrosion resistance and excellent fatigue strength [5].

Iron oxide ore from Agbaja (Nigeria) being a primary raw material for the production of Fe used for making
stainless steel (used as biomedical device) was found to contain 45.6%Fe and principally goethite, with minor

hematite, maghemite, siderite, kaolinite and guartz [8].

An intensive and selective oil agglomeration of the iron ore has been carried out [9]. The researcher, starting
from the crude ore Fe content (45.6%), concentrated (upgraded) the ore by oil agglomeration technique to 90% Fe



Life Science Journal, Volume 7, Issue 4, 2010 http://www.lifesciencesite.com

recovery and 65% Fe assay. He stated that the ore require grinding to minus Sum to effect adequate liberation.
These results were obtained at optimum pH 9. Successful studies on the effect of temperature on magnetizing
reduction of Agbaja iron ore have been carried out [10]. The results of the investigation showed that the fine-grained
oolitic Agbaja iron ore, which is not responsive to conventional processing techniques, can be upgraded by the
magnetizing reduction method with an Fe recovery of 87.3% and Fe assay of 60% at 600°C.

Attempt has been made to upgrade concentrate Fe recovery [11]. The researchers stated that concentrate Fe
recovery decreases progressively below pH 8. In this pH region, oleate used is present as dispersion of oleic acid,
and its adsorption on the surface of the iron oxides is similar to the process of hetero-coagulation involving
positively charged iron oxide particles and negatively charged oleic acid droplet.

The aim of this work is to derive a model for calculating the concentration of upgraded iron designated for
production of stainless steel based biomedical devices used in orthopaedics. The upgrading process stems on the
pyro-beneficiation of Agbaja (Nigerian) iron oxide ore using powdered potassium chlorate as oxidant.

2. Model

The solid phase (ore) is assumed to be stationary, contains some unreduced iron remaining in the ore. It was
found [12] that oxygen gas from the decomposition of KClO; attacked the ore in a gas-solid reaction, hence
removing (through oxidation) the sulphur present in the ore in the form of SO,. Equations (1) and (2) show this.

2KC103(S) —>» 2KCl e T 30, (€3] (1)
SgHeat . S + Oz g— SOz @

Nwoye [12] posited that when sulphur inherent in the iron ore is removed in this stance; the concentration
of iron present in the ore is upgraded since sulphur is an impurity element.

2.1 Model Formulation

Experimental data obtained from studies [13] carried out at SynchroWell Research Laboratory, Enugu were
used for this work.

Results of the experiment as presented in report [13] and used for the model formulation are as shown in Table
1. Computational analysis of these experimental results [13] shown in Table 1, gave rise to Table 2 which indicate
that;

(%Fe/y)Y = In(T/B) (approximately) 3)
Introducing the values of N and B into equation (3);
(%Fe/y)™" = In(T/B) 4)
Since the inverse of 2.1277 = 0.47
(%Fe/y)"*"?77 = In(T/B) (5)
Multiplying the indices of both sides by 2.1277;
%Fe/y = (In(T/p))>"*"" (6)
%Fe = v [(In(T/B)>"*"] (7)
Introducing the values of T and B into equation (7) reduces it to;
%Fe = 7.8837y ®)

Where
%Fe = Upgraded concentration of iron during the beneficiation process
N=0.47 (Decomposition coefficient of KC1O; during the beneficiation process) determined in
the experiment [13]
(B) =Weight of iron oxide ore added during the beneficiation process (g).
(v) = Weight of KCIO; added during the beneficiation process (g)
T =Treatment temperature (°C)
N, =2.1277(Assumed Temperature-Ore Interaction Factor)
I. = 7.8837(Assumed Iron Enhancement Factor)
Equation (7) or (8) is the derived model.
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Table 1: Variation of upgraded concentration of iron with weight-input of KC103[13]

YoFe ) ®
59.71 6 50
62.20 7 50
64.60 8 50
66.40 9 50
67.28 9.5 50
68.50 10 50

Table 2: Variation of (%Fe/\()N with In(T/B)

(%Fe/y)N In(T/B)
2.9445 2.6391
2.7918 2.6391
2.6691 2.6391
2.5581 2.6391
2.5094 2.6391
2.4704 2.6391

3. Boundary and Initial Condition

Consider iron ore (in a furnace) mixed with potassium chlorate (oxidant).The furnace atmosphere is not
contaminated i.e (free of unwanted gases and dusts). Initially, atmospheric levels of oxygen are assumed just before
the decomposition of KCIO; (due to air in the furnace).Weight of iron oxide ore used; (50g), and treatment time;
360secs. were used. Treatment temperature; 700°C, ore grain size; 150um, and range of weight of KC10; used; (6-
10g) were also used. These and other process conditions are as stated in the experimental technique [13].

The boundary conditions are: furnace oxygen atmosphere due to decomposition of KCIO; (since the furnace
was air-tight closed) at the top and bottom of the ore particles interacting with the gas phase. At the bottom of the
particles, a zero gradient for the gas scalar are assumed and also for the gas phase at the top of the particles. The
reduced iron is stationary. The sides of the particles are taken to be symmetries.

4. Model Validation

The formulated model was validated by direct analysis and comparison of %Fe values predicted by the model
and those obtained from the experiment for equality or near equality.

Analysis and comparison between these %Fe values reveal deviations of model-predicted %Fe values from
those of the experiment. This is attributed to the fact that the surface properties of the ore and the physiochemical
interactions between the ore and the oxidant (under the influence of the treatment temperature) which were found to
have played vital roles during the oxidation-beneficiation process [13] were not considered during the model
formulation. This necessitated the introduction of correction factor, to bring the model-predicted %Fe values to
those of the experimental %Fe values (Table 3).

Deviation (Dv) (%) of model-predicted %Fe values from experimental %Fe values is given by

Dv= Dm-De x 100 9)
De

Where Dm = Predicted %Fe values from model
De = Experimental %Fe values
Correction factor (Cr ) is the negative of the deviation i.e

Cr =-Dv (10)
Therefore
Cr =-|{Dm-De | x 100 (11)
De
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Substitution of the values of Cr calculated from equation (11) into the model (equation (7) or (8)) gives
exactly the corresponding experimental %Fe values [13].

5. Results and Discussion

The derived model is equation (7) or (8). A comparison of the values of %Fe from the experiment and those
from the model shows maximum deviation of the model-predicted values (from experimental values) less than 21%
which is quite within the acceptable deviation limit of experimental results hence depicting the reliability and
validity of the model. This is shown in Table 3. Table 2 also agrees with equation (3) following the values (%Fe/y)™
and In(T/P) evaluated from Table 1 as a result of corresponding computational analysis. The validity of the model is
rooted in equation (3) where both sides of the equation are correspondingly approximately equal to 3.

It is believed that since 2.1277 is the index of the expression In(T/B) (as in equations (6)and (7)), the values of
the process parameters; T and [ as applied to the beneficiation process are simultancously affected by the constant
2.1277 towards iron upgrade. The constant is therefore assumed to be the interaction factor between the treatment
temperature and the iron oxide ore (Temperature-Ore Interaction Factor) N, since it is common to both T and f
mathematically.

Also 7.8837 was obtained following evaluation of the expression; [(In(T/B)) (in equation (7)) which
consists of input process parameters; T and B . Based on the foregoing, the constant is assumed to be the Iron
Enhancement Factor I.. In addition, the model-predicted %Fe upgrades were found to show a direct relationship
with the weight-input of KCIO; (agreeing with %Fe from the experiment as in Table 1) where I, acts a multiplying
constant of proportionality hence contributing to the iron upgrades mathematically.

2.1277
]

Table 3: Comparison between %Fe upgrade as predicted by model and as obtained from experiment [13].

%oF € ey %Fen Dv (%) Cf (%)
59.71 473022 20.78 +20.78
62.20 55.1859 1128 +11.28
64.60 63.0696 237 +2.37
66.40 70.9533 +6.86 -6.86
67.28 74.8952 +11.32 11.32
68.50 78.8370 +15.09 -15.09

Where

%Fe.xp, = %Fe upgrade from experiment [13]
%Fey = %Fe upgrade predicted by model

6. Conclusion

The model calculates the concentration of
upgraded-iron designated for production of stainless
steel based biomedical devices used in orthopaedics.
The maximum deviation of the model-predicted %Fe
values from those of the experiment is less than 21%
which is quite within the acceptable deviation limit of
experimental results. The validity of the model is
rooted in equation (3) where both sides of the
equation are correspondingly approximately equal to
3.

Further works should incorporate more process
parameters into the model with the aim of reducing
the deviations of the model-predicted %Fe values
from those of the experiment
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ABSTRACT: Variations in dimensions of tracheary elements of Kigelia africana (Lam) Benth. and Newbouldia
laevis (P.Beauv.) Seemann ex Bureau growing in the rainforest and derived savanna areas of Edo State are reported.
Both taxa exhibit short vessel lengths (<350um), with medium-sized (100-200um) diameters in the two vegetation
zones. Vessels are thick-walled (>3.0um) and decrease in wall thickness from derived savanna to the rainforest area.
Taxa vessels are tailless having simple perforation with simple pits arranged in rows. Fibres are long (1600 pum),
medium (900-1600um) except in K. africana growing in the derived savanna areas where short lengths (<900pm)
were encountered. Variations in fibre dimensions were significant at 1% and 5% probability levels between K.
africana growing in the two ecological zones but were only significant at 5% probability level in fibre diameter of
N. laevis growing in the two ecological zones. Taxa fibres were non-pitted and septations were only encountered in
species found in the rainforest zone. Fibre /vessel length ratio in both taxa is greater than 1 and ratios approaching
10 are phylogenetically more advanced and specialized. Higher mean maximum values were obtained in vessel
element lengths of K. africana and N. laevis growing in the rain forest zone. N. laevis from the derived savanna had
thicker fibre walls than its counterpart in rain forest. Both species are suitable for various end-uses but are however
not suitable for high grade pulp because of their relative low fibre length and runkel ratio (<1) which was low.
[Okoegwale. E.E, Ogie-Odia E and Idialu J.E. Tracheary elements characteristics of Kigelia africana (Lam) Benth
and Newbouldia laevis (P. Beauv) Seemann ex. Bureau growing in rainforest and derived savanna regions of Edo
State, Nigeria. Life Science Journal 2010;7(4):7-13]. (ISSN: 1097-8135).

Key words: Tracheary elements, Kigelia africana, Newbouldia laevis, rainforest, derived savanna, ecological zones.

INTRODUCTION
Kigelia africana (Lam) Benth. and

Gill and Onuja (1982) reported medium
(100-200pm) to large — sized (>200pm) vessel

Newbouldia laevis (P.Beauv.) Seemann ex Bureau
belong to the Bignoniaceae family which has world
distribution of 120 genera and 800 species and is
primarily tropical in distribution. In West Africa it
contains 17 genera and 20 species (Gill 1988).
According to Gill (1992), only 50 timber species are
being coumercially exploited. The possible reason for
this low value is that not enough is known about the
characteristics, qualities and the uses to which the
others could be put. An important characteristic
which determines the end use of timber species is the
tracheary element. Previous contributions to the
tracheary elements characteristics of hard wood
include Akachuku (1987), Baas (1973, 1976), Baas et
al. (1983), Gill and Okoegwale (1990), Gill et al.
(1985), Okoegwale and Idialu (1998), Outer and Van-
Veenendaal (1976). Baas et al. (1983) reported almost
consistent trend for vessel member to be shorter in
arid region species and longer in the hygrophylic
regions of Isreal and adjacent regions. They also
reported higher maximum vessel diameter in
hygrophylic regions and higher vessel wall thickness
in the arid flora.

diameters in the family Bignoniaceae but Gill et al.
(1985) reported short vessels with extremely narrow
diameter (mean 30.43um) and medium length (mean
1519.88um) in Jacaranda acutifolia. Okoegwale and
Idialu (1998) reported higher maximum and minimum
values for vessels and fibre lengths of woody
leguminous plants in rain forest than in derived
savanna counterparts, and these are important
parameters for the determination of strength qualities
and end-uses of wood. They also reported significant
variations in fibre wall thickness in the same plant
found in the rainforest and derived savanna areas
which according to them are of relevance in
comparing density or strength qualities. According to
Akachuku (1987), density is largely determined by
diameter and wall thickness of cells and the proportion
of thick-walled tissues (vessels and fibres) and is the
best singular indication of wood quality and its
suitability for various purposes.

Outer and Van-Veenendaal (1976) reported
short vessel (>350um) of medium sized diameter
(100-200um) in Kigelia africana in the rainforest and
savanna areas of Cote d’ Voire. They however
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reported non-significant variations in vessel lengths
between K. africana in rainforest and savanna areas.

The purpose of this study was to ascertain the
level of plasticity of the dimensions of tracheary
elements (fibres and vessels) of both Kigelia africana
(Lam). Benth and Newbouldia laevis (P. Beauv)
Seemann ex Bureau growing naturally in the
rainforest and derived savanna areas of Edo State,
Nigeria. It was also to assess the effects of ecological
variations on the dimensions of their tracheary
elements on qualities and potentialities of their wood
for various uses and to ascertain their phylogenetic
trend.

METHODOLOGY.

Wood samples from Kigelia africana and
Newbouldia laevis growing naturally in two ecological
zones (rain forest and derived savanna) of Edo State
Nigeria and whose ages were not ascertained were
obtained. The ecological zones are located between
longitude 5°04’ East and 6°43’ East and latitude 5°44’

RESULTS

North and 7°34” North. Wood samples were collected
from plants whose girths ranged from 9.0-11.0
centimeters at 1.3 meters above ground level i.e. 1.3
meters diameter at breast height (d.b.h).Wood samples
were air-dried for 10 days before they were made into
chips. Maceration of chips was carried out using the
procedures of Gill et al. (1983) and Okoegwale and
Gill (1990). Wood chips obtained, were placed in a
test tube containing 10-15ml of 60% nitric acid and
left overnight. It was then boiled for 5-10 minutes.
The macerated materials were washed several times
with distilled water. By modification, macerated
materials were not centrifuged as described by
Okoegwale and Gill (1990). A diluted (1%) drop of
1:1 glycerol-safranin solution was added before
placing a cover slip. Linear measurements (length,
diameter, lumen diameter and wall thickness) of
vessels and fibres were made on calibrated
microscope. Average values were based on 100
measurements. A t-test distribution was used to
analyze the data.

Table 1. Morphological characteristics of vessels and fibres of K. africana (Lam) Benth growing in rainforest and

derived savanna regions of Edo State.

RAINFOREST DERIVED SAVANNA
Plant tissue type Morphological characteristics Morphological characteristics
VESSELS
Length Short, ranging from 104.3- | Short, ranging from 100.0-
316.8um mean 245.0pm 304.70pum. mean 200.0pm.
Diameter Medium-sized, ranging from | Medium-sized, ranging from
75.66-177.8pum mean 126.0pum 62.68-141.60um. mean
118.40um.

Wall thickness

Thick-walled, ranging from 2.90-
9.50pum mean 5.42pum.

Thick. Ranges from 3.14-
11.70pm. mean 7.0um.

Tail

Absent

Absent

Perforation plate

Simple and obliquely located at
the end walls

Simple, obliquely located at the
end walls.

Pit Simple, round, arranged in rows Simple, round, arranged in rows.

FIBRE

Length Medium, ranging from 1018.61- | Short, ranges from 11.01-
1640.11um. mean 1450.15um. 18.66um. mean 13.71um.

Diameter Ranging from 11.4-31.11pm. -

mean 26.0um.

Lumen diameter

Ranging from 11.46-21.70um.
mean 19.04pm.

Wall thickness

Moderate, ranging from 3.61-
6.0um. mean 4.10um.

Pit Absent Absent

Septae Present -
Fibre vessel: Length ratio 5.92 3.55

Runkle ratio 0.43 0.50
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Table 2. Morphological characteristics of vessel and fibres of Newbouldia laevis (P. Beauv) Seemann ex Bureau
growing in rainforest and derived savannah regions of Edo State.

RAINFOREST DERIVED SAVANNAH
Plant tissue type Morphological characteristics Morphological Characteristics
VESSELS
Length Short, ranging from 212.60- | Short, ranges from 210.4- 356.0pum mean
441.20pum mean 320.50um 292.0um
Diameter Medium-sized, ranging from | Medium size, ranges from 55.8-194.3um

61.40-216.40um mean 130.0um

mean 123.10um

Wall thickness

Thick-walled, ranging from 2.82-

Thick. Ranges from 3.60-12.60um. mean

11.10um mean 6.40um. 8.0um.

Tail Absent Absent

perforation plate Simple, obliquely located at the | Simple, obliquely located at the end
end walls walls.

Pit Simple, round, arranged in rows Simple, round, arranged in rows.

FIBRE

Length Long, ranging from 1178.13- | Medium, ranges from  1105.10-
1660.40um. mean 1620.22um. 1630.90um. mean 1596.78um

Diameter Ranging from 10.55-23.16um. | Ranges from 9.82-18.92um mean
mean 21.48um. 16.61um

Lumen diameter Ranging from 9.88-14.71um. | Ranges from 9.22-13.98um mean
mean 12.58um. 10.11pym

Wall thickness

Moderate, ranging from 3.11- | Moderate, ranges from 3.0-6.05um

6.44pum. mean 4.18um. mean 5.0um
Pit Absent Absent
Septae Present Absent
Fibre Vessel Length ratio = 5.06 Length ratio = 5.47
Runkle ratio 0.67 0.99
DISCUSSION in J. acutifolia and K. africana respectively.

In the presently investigated plants, vessel
members are of medium lengths (350-800um),
medium- sized diameter (100-200um), thick-walled
(>3.0um), tailless with simple perforation plates
obliquely situated and simple round pits arranged in
rows (Table 1)

Mean length of vessel members ranged from
245.0+102.08um  in  Kigelia  africana to
320.50+133.3um in Newbouldia laevis growing in
the rain forest area. In the derived savanna habitats,
mean length ranged from 200.0+83.3um in K.
africana to 292.0+121.67um in N. laevis.

Diameter was of the mean range 126.0+72.5um in K.
africana to 130.0+ 54.17um in N. laevis growing in
the rain forest habitat while it ranged from
118.40+69.3um in K. africana to 123.10+51.25um in
N. laevis growing in the derived savanna area. The
presence of short vessels in the presently investigated
species is in line with Gill et al (1985) and Outer and
Van-Veenendaal (1976) who reported similar trends

Occurrence of medium sized vessel diameter is also
in agreement with Outer and Van-Veenendaal (1976).
Gill et al (1985), however, reported extremely small-
sized diameter (mean 30.45um) in J. acutifolia.

Vessel wall thickness ranged from
5.42+2.95um in K. africana to 6.40+2.14um in N.
laevis growing in the rain forest habitat; it ranged
from 7.01+4.93um in K. africana to 8.0+3.34um in
N. laevis in the derived savanna area. Variations in
vessel element wall thickness between N. laevis
obtained from the two ecological zones were
significant at 1% and 5% probability levels. The
derived savanna plants have higher mean maximum
vessel dimensions to counterbalance the water stress
prevalent in that environment.

Taxa investigated possessed vessels with
simple perforation plates confirming the previous
report by Gill et al. (1985). The presence of simple
round pits arranged in rows is also reported in the
vessels of the taxa under study. Gill et al (1985)



Life Science Journal, Volume 7, Issue 4, 2010

http://www.lifesciencesite.com

however reported simple pits of no definite pattern of
arrangement in J. acutifolia, while Outer and Van-
Veenendanl (1976) neither reported the presence nor
absence of this feature nor the pitting pattern in K.
africana. Pit membranes affect the penetration of
liquids, preservatives and gases in timber. It is
important as research on pit membranes provides
interesting applications in the field of wood
technology, including the paper and pulp industry
(Watanabe et al., 1999, Singh et al., 1999 and Flynn
1995). Taxa fibres are of short (>900um ) medium
(900-1600um) and long (>1600um) types.
Moderately thick-walled (3-5um), septate; non-
septate and non-pitted Fibre mean length ranged from
1450.15+534.0um to 1620.22+611.0um in N. laevis
growing in the rain forest zone. In the derived
savanna habitat, it ranged from 710.0+344.11um in
K. africana to 1595.78+543.16um in N. laevis. Fibre
mean diameters in the rain forest zone range from
21.48+9.36um in N. laevis to 26.0+12.55um in K.
africana. Average fibre diameters in the derived
savanna habitat ranged from 16.61+7.31um in N.
laevis to 18.0+7.99um in K. africana.

Fibre mean lumen diameter ranged from
12.58+5.0um in N. laevis to 19.04+ 7.10um in K.
africana growing in the rainforest zone while it
ranged from 10.11 +4.77um in N. laevis to
13.71+7.11pm in K. africana growing in the derived
savanna area. Occurrence of medium -sized fibres
?is in line with Gill et al. (1985) on J. acutifolia.
Variations in fibre length of taxa are not however
significant. Higher mean maximum values in fibre
element length were obtained in N. laevis occurring
in the rain forest area, thus justifying the assumption
of Okoegwale and Idialu (1998) on fibre lengths of
some leguminous woody plants.

The thickness of the fibre walls ranged from
4.10+2.11pum in K. africana to 4.18+2.15um in N.
laevis obtained from the rain forest habitat. In the
derived savanna habitat, fibre wall thickness ranged
from 3.40+1.30um in K. africana to 5.0+2.33um in
N. laevis. However, Gill et al. (1985) reported very
thin-walled fibres in J. acutifolia, but Outer and Van-
Veenendaal (1976) gave no description on the fibres
of K. africana. On comparison, N. laevis of the
derived savanna habitat has thicker fibre walls than
its counterpart in the rain forest. Fibre wall thickness
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is of relevance in the determination of wood density
and its end-uses (Okoegwale and Idialu, 1998).

In this investigation only K. africana and N.
laevis growing in the rain forest habitat had septate
fibre. Taxa fibres were non-pitted but Gill et al.
(1985) reported simple pits with a row-like pattern of
arrangement in J. acutifolia. Fibre vessel length ratio
of taxa investigated ranges from 3.55 to 5.92um in K.
africana growing in the derived savanna and rain
forest area respectively. Although the species
growing in the rain forest area has higher ratio than
its derived savanna counterpart, presence of septate
may be an indication that such species has not lost all
its primitive traits. The fibre/vessel length ratio of K.
africana and N. laevis growing in the two ecological
zones are presented in Fig 1. This ratio is an
important parameter for the assessment of phylogeny
of taxa. The ratio of taxa approaching 10 is more
advanced and specialized and suitable for different
uses as timber.

There were no significant variations in
vessel element lengths and diameters (P<0.05) of
these species growing in the two ecological zones.
However, on comparison higher mean maximum
value were obtained in vessel element lengths of K.
africana and N. laevis growing in the rain forest
zone. This is in agreement with Okoegwale and
Idialu (1998) who reported similar trends in some
leguminous woody taxa occurring in two different
ecological zones. According to Baas et al. (1983), the
advantage of high mean maximum length is for
increased efficiency for water conduction.

CONCLUSION

From a technology point of view, the shape
of the vessel and fibre cells, their lengths and wall
thickness are some important parameters for the
determination of wood properties. The present
investigation on woods of lesser known plants viz:
Kigelia africana and Newbouldia laevis growing in
the rain forest and derived savanna area of Edo State,
Nigeria indicated that vessel and fibre dimensions
show plasticity and so these plants are suitable for
various end-uses but are however not suitable for
high grade pulp because of their relatively low fibre
length and runkel ratio (<1). Plasticity in the
tracheary elements had hitherto not been reported in
these species.
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Table 3: Vessel and fibre characteristics of Kigelia africana and Newbouldia laevis
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Fig. 1. Fibre/vessel length ratio of Kigelia africana and Newbouldia laevis in rainforest and derived savannah habitat
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Introduction

Since the first report of plant genetic
transformation in the 80s, the technology has been
deployed to produce the first-generation genetically
modified (GM) plants, the herbicide-tolerant (Ht) and
insect-resistant (Bacillus thuringiensis [Bt]) crops,
that were engineered basically to increase farmers
productivity. The first-generation GM crops have
proven to be of tremendous benefits to the countries
that have adopted them, including the developing
ones. For example, as high as 70 to 85% reduction in
the application of herbicides and pesticides were
reported for India and China (Bennett et al, 2006;
Huang et al, 2003), hence impacting positively on the
cost of these chemicals and overall production costs.
The introduction of the Bt crops has led to reduction
in insect damage, and has reduced the labor costs by
about half in South Africa (Morse et al, 2005) and
even by a higher percentage (66%) in Australia (Fitt,
2003). It was estimated that Bt-cotton in the US led
to 860,000 kg reduction in pesticide use and
increased farmers’ net income by $100 million
(Gianessi et al, 2002, cited in Konde, 2006).
Additionally, these first generation GM crops have
increased the yield at unprecedented level, for
example, a striking 87% yield increase was recorded
in the field trial of Bt cotton in India (Qaim, 2003)
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and additional 1.6 million Metric tons maize
production was achieved with Bt-maize in the US
(Gianessi et al, 2002, cited in Konde, 2006).

Plant biotechnology has since moved on to
engineering second-generation GM crops, which
incorporate traits that lead to enhanced nutritional
contents of the farm products, for example, the
engineering of the f-carotene biosynthetic pathway in
rice for enhanced provitamin A content (Ye et al,
2000) and the engineering of tomatoes for increased
folate production (Diaz de la Garza et al, 2007). The
technology is actually on a flight at the moment, with
the third-generation GM crops that are engineered as
bio-factories for the production of different kinds of
recombinant proteins for pharmaceutical and
industrial applications. This plant-based production
of biopharmaceuticals and technical proteins is
known as molecular farming (Schillberg et al, 2005).
Interestingly, there appears to be somewhat favorable
public perception about the plant molecular farming
(PMF) crops, possibly because of the potential
benefits of the products, and also probably because
most of these crops are not intended for consumption
but are only being used as vehicles for high-value
molecules. With the huge technological advances
within short period, plant biotechnology is indeed
poised to be the leading plant science of the century,
but the question is, is Africa part of these
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developments? This review discusses the evolution
and the development of PMF. It then gives an
overview of the various plant-derived recombinant
pharmaceutical and non-pharmaceutical proteins,
which are at different stages of research, clinical and
commercial developments. Lastly, I shall assess the
status of development of PMF technologies in the
developing countries, with particular emphasis on
Africa and then discuss issues bothering on capacity
building in African biotechnology development
generally.

The evolution and development of PMF

Plants have been used right from the dawn
of ages, as sources of natural medicaments for
treating various ailments. In addition to being the
major resource for drug exploration, plants are still
being used hugely in complementary and alternative
medicine in many developing countries and
nowadays, in the developed countries (Fennebg et al,
2007). Up till early 1970s, bioactive compounds of
drugs were being extracted, purified and synthesized
solely from plants. However, synthetic drugs, whose

evolution started with the production of aspirin by the
drug company Bayer in 1899, took the centre stage in
pharmaceutical production, for the greater parts of
the 20" century. Since the advent of genetic
engineering technologies in the 1970s, living
systems, such as bacteria, yeast, and animal cells
have been used as production systems for many
valuable therapeutic and diagnostic proteins
(Andersen et al, 2002; Harvey et al, 2002; Heyer,
2005; Jones et al, 2003; Kuroiwa, 2002), thereby
complementing chemical synthesis and extraction of
bioactive compounds from living materials.
However, due to the production constraints of these
systems, which include poor quality, low yield, and
non-flexible scalability, the development of plant-
based expression systems for recombinant proteins
has been well-accepted as a promising cost-effective
alternative platform for the production of safer and
cheaper biopharmaceutical proteins. The comparative
advantages of the plant-based system over the
existing expression systems, which are are
summarized in Table 1 below, are the incentive for
this.

Table 1. Comparison of different production systems for expression of recombinant pharmaceutical proteins (Data

adapted from Biemelt and Sonnewald, 2005).

System Productio | Time Scale- Product | Glycosyla- | Contaminatio | Storage Social
n costs effort up quality Tion n risk acceptance
capacity level
Bacteria Low Low High Low None Endotoxins Medium/ - | High
20°C
Yeast Medium Medium | High Medium | incorrect Low Mediuny/ - | High
20°C
Mammalia | High High Very Very Correct Viruses, Difficult/ | Medium
n cell Low high oncogens Liquid N,
culture
Transgeni | High High Low Very Correct Viruses, Difficult Low
¢ animals High oncogens
Plant cell | Medium Medium | Medium | High Minor Low Medium/ - | High
cultures differences 20°C
Transgeni | Low High Very High Minor Low Easy/Roo | Medium
¢ plants high differences m
temperatu
re

Since the first recombinant plant-made pharmaceutical protein, the human growth hormone was expressed
in tobacco and sunflower (Barta et al, 1986), there have been significant advances in the development of PMF
technologies, which have largely demonstrated that plants could be turned into bio-factories for the large-scale
production of recombinant proteins. Major advances in the development of PMF are shown in table 2. Moreover,
plants are now being engineered to mimic mammalian pattern of protein processing (including N-glycosylation),
that make these recombinant proteins fold properly and maintain their structural and functional integrity. As such
they are being made to produce even more complex functional mammalian proteins with therapeutic activity, such
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as human serum proteins and growth regulators, antibodies, vaccines, hormones, cytokines, enzymes and antibodies
(Liénard et al, 2007). With increasing demand for bio-pharmaceuticals, coupled with the high costs and inefficiency
of the established production systems (Knablein, 2005), there is now pressure to increase production capacity.
Hence attention is being shifted to transgenic plants as the new generation bio-reactors.

Table 2. Major advances in the development of PMF (data adapted from Schillberg and Twyman, 2007).
Year Major Advance Reference

1986 | Human growth hormone produced in tobacco and sunflower — the | Barta et al, 1986

fiirst plant-derived recombinant therapeutic protein and the first
proof-of-concept of plants as bioreactors

1989 | Full-size IgG produced in tobacco — the first plant-derived | Hiatt et al, 1989
recombinant antibody and the first demonstration of the ability of
plants to assemble heterologous complex biomolecules

1990 | Human serum albumin produced in tobacco and potato — the first | Sijmons et al, 1990
native human protein produced in plants
1992 | Hepatitis B virus surface antigen produced in tobacco — the first | Mason et al, 1992
plant-derived vaccine candidate
1992 | a-amylase produced in tobacco — the first plant-derived industrial | Pen et al, 1992
enzyme
1995 | First secretory IgA produced in tobacco Ma et al, 1995
1995 | E. coli heat-labile enterotoxin (LT-B) expression in tobacco and | Haq et al, 1995
potato — the first proof-of-concept of a plant edible vaccine
1996 | Artificial elastin expression in tobacco— the first plant-derived | Zhang et al, 1996
protein polymer
1997 | First clinical trial using recombinant bacterial antigen delivered in a | Tacket et al, 1998
transgenic potato
1997 | Avidin produced in maize — the first commercialized plant-derived | Hood et al, 1997

protein
1999 | First glycan analysis of plant-produced recombinant glycoprotein Cabanes-Macheteau et al, 1999
2000 | Human growth hormone produced in tobacco chloroplasts Staub et al, 2000
2000 | Triple helix assembly and processing of human collagen produced in | Ruggiero et al, 2000

tobacco

2001 | Highest recombinant protein accumulation achieved in plants so far — | De Cosa et al, 2001
46.1% total soluble protein for Bacillus thuringiensis Cry2Aa2
protein

2001 | First multi-component vaccine candidate expressed in potato — | Yu and Langridge, 2001
cholera toxin B and A2 subunits, rotavirus enterotoxin and
enterotoxigenic Escherichia coli fimbrial antigen fusions for
protection against several enteric diseases

2001 | Glycan modification of a foreign protein produced in a plant host | Bakker et al, 2001
using a human glycosyltransferase
2003 | Expression and assembly of a functional antibody in algae Mayfield et al, 2003
2003 | Bovine trypsin — the first marketed plant-derived protein, targeted | Woodard et al, 2003
towards a broad market
2004 | Glyco-engineered moss strains — the first plant system to be | Decker and Reski, 2004
commercialized as bioreactor (http://www.greenovation.com)
2005 | First demonstration of most ‘humanized’ protein glycosylation | Huether et al, 2005

patterns in plant production system
2006 | HN proteins of Newcastle disease virus — the world’s first regulatory | Dow AgroSciences, 2006
approval (USDA) for a plant-made vaccine for animals (poultry)
2006 | Antibody against Hepatitis B — the first commercialized plant- | Pujol et al, 2005
derived antibody (marketed in Cuba)
2006 | Rapid high-yield (transient) expression of full-size IgG antibodies in | Giritch et al, 2006
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plants

2008 | Caro™™® — the first antibody vaccine for human application | Kaiser, 2008
(prevention of tooth decay), to be approved by the EU

2009 | Highest transient expression of full-sized IgG antibody in plants Vézina et al, 2009

Overview of plant-derived recombinant proteins

Plant-derived vaccines

Several candidate recombinant proteins with potential use as vaccines have been expressed in plants, since
the first plant-derived vaccine-relevant protein was reported 20 years ago (Tiwari et al, 2009). Recent examples
include the hepatitis B surface antigen (He et al, 2008; Qian et al, 2008), the heat labile enterotoxin B subunit (LTB)
of Escherichia coli (Moravec et al, 2007; Rosales-Mendoza et al. 2009), and the cholera toxin B subunit (CTB) of
Vibrio cholera (Nochi et al, 2007; Sharma et al, 2008). Others include the L1 protein of human papillomavirus type
11 and 16 (Liu et al. 2005; Maclean et al. 2007), the Norwalk virus capsid protein (Tacket et al, 2000), and the
Hemagglutinin protein from measles virus (Marquet-Blouin et al. 2003). It should be noted that the US Defense
Department has been sponsoring research and development of various bio-defense vaccines against lethal bioterror
agents including anthrax and plague (Hull et al. 2005; Mett et al. 2007; Santi et al. 2006).

Several plant-produced antigens have been reported to induce immune responses, conferring protection
against challenge in mouse model systems (Satyavathi et al. 2003; Streatfield and Howard 2003). Oral
administration of several plant-produced antigens has also been reported to induce protective immune response in
mice and humans (McCormick et al. 2008; Tregoning et al. 2005). However, much lower dose of vaccine
administered orally is required by injection delivery (Streatfield and Howard 2003). Several plant-produced vaccine
candidates, which are at different stages of clinical trials, are summarized in Table 3 below. To date only one
veterinary vaccine, the NDV vaccine for poultry, developed by Dow AgroSciences, has been approved by the US
Department of Agriculture (USDA) (www.thepoultrysite.com).

Table 3. Plant-derived pharmaceuticals in clinical stages of development or on market

Product Disease Plant Clinical trial status | Company
Vaccines
Hepatitis B antigen Hepatitis B Lettuce Phase | Thomas Jefferson
(HBsAg) University, USA
Potato Phase 11 Arizona State
University
Fusion proteins, Rabies Spinach Phase I completed Thomas Jefferson
including epitopes University, USA
from rabies
Cancer vaccine Non-Hodgkin’s Tobacco Phase II Large Scale Biology,
lymphoma USA®
Vibrio Cholerae Cholera Potato Phase | Arizona State
University
Heat-labile toxin B Diarrhea Maize Phase | ProdiGene®, USA
subunit of Potato Phase I Arizona State
Escherichia coli University
Capsid protein Diarrhea Potato, Tomato Phase I Arizona State
Norwalk virus University
Antigen Feline parvovirus Tobacco Advanced Large Scale Biology,
(Dogs) USA®
Antigen Papilloma virus Tobacco Early Large Scale Biology,
(Rabbit) USA®
HN protein of Newecastle discase Tobacco suspension | USDA Approved Dow Agro Sciences,
Newecastle disease (Poultry) cells USA
virus
Viral vaccine Diseases of horses, Tobacco suspension | Phase | Dow Agro Sciences,
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mixture dogs, and birds cells USA
Poultry vaccine Coccidiosis infection | Canola Phase 11 Guardian
Biosciences, Canada
Gastroenteritis virus | Piglet gastroenteritis | Maize Phase 1 ProdiGene”, USA
(TGEV) capsid
protein
Antibodies
CaroRX Dental caries Tobacco EU approved as Planet
medical advice Biotechnology, USA
DoxoRX Side-effects of Tobacco Phase I completed Planet
cancer therapy Biotechnology, USA
RhinoRX Common cold Tobacco Phase I completed Planet
Biotechnology, USA
Fv antibodies Non-Hodgkin’s Tobacco Phase I Large Scale Biology,
lymphoma USA*
IgG (ICAM1) Common cold Tobacco Phase 1 Planet
Biotechnology, USA
Antibody against Vaccine purification | Tobacco On market CIGB, Cuba
Hepatitis B
Therapeutic human
proteins
Gastric lipase Cystic fibrosis Maize Phase 1I trials, Meristem
commercialization Therapeutics France
expected for 2010
a-Galactosidase Fabry disease Tobacco Phase 1 Planet
Biotechnology, USA
Lactoferon™ Hepatitis B & C Duckweed Phase I1 Biolex, USA
(o-interferon)
Interleukin Crohn’s disease Tobacco Field trails Southern Crop
Protection and Food
Research Centre,
Canada
Fibrinolytic drug Blood clot Duckweed Phase 1 Biolex, USA
(thrombolytic drug)
Human Gaucher disease Carrot suspension Marketing expected | Protalix
glucocerebrosidase cells for 2010 Biotherapeutics,
(prGCD) Israel
Insulin Diabetes Safflower Commercialization SemBioSys, Canada
expected for 2010
Apolipoprotein Cardiovascular Safflower Phase | SemBioSys, Canada
Nutraceuticals
Human intrinsic Vitamin B12 Arabidopsis EU Approved Cobento Biotech AS
factor deficiency (EU)
Human lactoferrin Anti-infection, anti- | Rice Advanced, on Ventria, USA
inflammatory market as fine
chemical
Human lysozyme Anti-infection, anti- | Rice Advanced, on Ventria, USA
inflammatory market as fine
chemical
Immunosphere™ Food additive for Safflower Marketing expected | SemBioSys, Canada

shrimps

for 2010
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Data adapted from Basaran and Rodriguez-Cerezo (2008), Spok et al. (2008), Kaiser (2008), Key et al. 2008 and

Lau and Sun (2009).

*The firm has filed for bankruptcy and since winded up activity

Plant-derived antibodies

Two main approaches are being employed to
produce biologically active full antibodies in plants.
These are  cross-pollination  of individually
transformed plants expressing light or heavy chains
(Huang et al. 2001) and co-transformation of the
heavy and light chain genes (Nicholson et al. 2005;
Villani et al. 2008). One of such plant-derived
antibodies, a surface antigen of Streptococcus mutans
has been developed into a clinical product, CaroRX™,
and has recently been approved by the EU to be used
as medical advice, for the prevention of tooth decay
(Kaiser, 2008). Moreover, a maize seed-produced
HIV-specific monoclonal antibody was found to
exhibit high antigen-binding activity (Ramessar et al.
2008), as such has proven to be a good candidate for
clinical development as HIV microbicide for topical
vaginal application, to prevent HIV transmission .
There are five different plant-derived monoclonal
antibodies presently being tested in the clinical trials,
as listed in Table 3. To date, only one plant-made
antibody for production of Hepatitis B Virus vaccine
has been commercialized (Pujol et al. 2005).

Therapeutic and nutraceutical proteins

Several human proteins have been expressed

in the plants, including the epidermal growth factor
(Bai et al, 2007), a-, B- and y-interferons, which are
used in treating hepatitis B and C (Arlen et al. 2007;
Edelbaum et al, 1992; Sadhu and Reddy, 2003),
erythropoietin, which promote red blood cell
production (Musa et al, 2009; Weise et al, 2007),
interleukin, which is used in treating Crohn’s disease
(Gutiérrez-Ortega et al, 2005; Elias-Lopez et al,
2008), insulin, which is used for treating diabetes
(Nykiforuk et al, 2006) and several others. Contained
in Table 3 is the list of some of these therapeutics,
which are at various stages of clinical trials or at the
verge of being commercialized.
Plant-produced antimicrobial nutraceutics, such as
human lactoferrin  and lysozymes are now
commercially available, but only as fine chemicals
(Table 3). The Cobento Biotechnology’s human
intrinsic factor, produced in transgenic Arabidopsis
plants, and which is to be used against vitamin B12
deficiency has just been approved by the EU (Key et
al. 2008). Other nutraceutical products at various
stages of development are listed in Table 3.
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Plant-derived industrial proteins

The plant-derived industrial proteins, most of
which are enzymes, including avidin, trypsin, B-
glucuronidase, peroxidase, laccase, cellulase and so on
(Basaran and Rodriguez-Cerezo, 2008) are now
commercialized. The molecular farming of cellulases
as well as other cell-wall deconstructing enzymes such
as hemicellulases and ligninases holds great promise
for the biofuel industry, with respect to the production
of cellulosic ethanol (Lee et al, 2008; Sticklen, 2008).
Non-hydrolytic proteins with cell wall disrupting and
loosening properties, such as the carbohydrate binding
modules of cell wall deconstructing enzymes and the
expansins, which have been demonstrated to alter cell
wall structure (Obembe et al, 2007a; Obembe et al,
2007b), are potential candidate PMF proteins for the
production of cellulosic ethanol.

Status of PMF development in the developing
countries

It is now exactly a decade since one of the
foremost campaigners for plant biotechnology in
Africa, Florence Wambugu gave a wakeup call to all
stakeholders in Aftrica to rally and stimulate research
and development in Plant Biotechnology for solving,
especially, the food insecurity problem of the
continent (Wambugu, 1999). An assessment of the
status of plant biotechnology development for
generating the first and the second generation GM
crops shows that Africa does not seem ready to catch
up with the trends in other parts of the world, as most
of the counties are still at the stage of tissue culture
applications, while genetic engineering is limited to
only three countries, South Africa, Kenya and
Zimbabwe (Ayele et al, 2006; Cohen, 2005), with
South Africa as the clear leader (Thomson, 2008). The
group of Prof EP Rybicki at the University of Cape
Town is the trail blazer for that country and indeed for
the entire continent. Recently, they reported the
world’s first maize streak virus (MSV) resistant
transgenic maize (Shepherd et al, 2007). This MSV-
resistant maize is also the first all-African produced
transgenic crop plant, as well as the first genetically
engineered crop developed wholly by a developing
country (Sinha, 2007).
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With respect to the development of PMF
technologies in the developing countries, an analysis
of recent data compiled by Basaran and Rodriguez-
Cerezo (2008) indeed revealed that the developing
countries account for 37% of the world PMF activities
while the developed countries account for 63%.
Although, this seems encouraging, however, on
further analysis, the margin between the two worlds
widens remarkably with respect to the actual numbers
of PMF centers. The analysis shows that 87% of the
world PMF centers are actually located in the
developed countries, while the developing countries
can only boast of 13%, which is just about one-third
of the number of centers located in the US (Figure 1).

World PMF Centers

H developed
countries

M developing
countries

N

Figure 1. Pie Chart showing the distribution of PMF
centers between the developed and the developing
countries.

It should be noted that Africa, through the
sole activities of Prof. Rybicki’s group, accounts for
less than 1% of the world PMF centers. The research
activities of his laboratory in the development of
plant-derived vaccines have secured a seat for Africa
on the plant biotechnology flight! In his review article,
published in the January 2009 issue of Drug
Discovery Today, and titled “Plant-produced vaccines:
promise and reality”, Prof. Rybicki illustrated the
evolution of the PMF activities in his laboratory,
which dates back to 1997 (Rybicki, 2009). It was such
a delight to read the success story of PMF
technologies in his laboratory, from the early years of
little beginnings to the landmark advances in recent
times, in the development of plant-produced tumour
vaccine, papillomavirus vaccines (Maclean et al,
2007; Varsani et al, 2006), which could be made
available at affordable prices, thereby placing them at
the reach of the poor patients. This feat is particularly
inspiring, as we all hope that these pioneering
activities would eventually rob off on the rest of the

continent, with time, especially when biotechnology
capacity improves generally.

Building Capacity for Plant biotechnologies in
Africa

Discussion on the problem of wide spread
inadequacy in  infrastructural  capacity  for
biotechnology generally, in Africa cannot be over
flogged and the solution to the prevailing dearth of
plant biotechnology research and development
activities, in particular, in most of the continent, is
believed not to be beyond reach. Several models and
recommendations have been proposed for taking the
continent out of the woods, with respect to plant
biotechnology development, in particular (Ayele et al,
2006; Delmer, 2005; Konde, 2006; Machuka, 2001;
Ozor, 2008; Singh and Daar, 2008; Wambugu, 1999).
It remains to be seen whether the various stakeholders
in Africa really have the strong will, like other
developing countries in Asia and Latin America, to
drive this through, and not to be disinterested further
by recent external negative attitudes against GM
crops, which is keeping the technology out of Africa
(Paarlberg, 2008). The impacts of biotechnology on
the economic growth of these emerging economies are
glaring for all. As such, I believe that biotechnology
can also work in Africa if it is working elsewhere. The
strategies adopted by some of these other developing
economies are worth publicizing, to serve as good
templates for Africa’s biotechnology development. In
this regard, a paper on the biotechnology exploits and
bio-economic growth of India was presented at the
Knowledge Management Africa (KMA) Conference
2009, which was held in Dakar, Senegal from 4
through to 7™ May, 2009 (Obembe and Dike, 2009).
Some of the recommendations presented at the
Conference, based on India’s strategic plans are
highlighted below.

1. Deliberate  and  aggressive  awareness
campaigns about the new technology, with
respect to the potential benefits and to allay
public fear over their safety.

ii. Revisiting the educational policies to
encourage and stimulate interest of young
people in Science and Technology at the
primary and secondary level. Also, the
redesigning of the curricula at the tertiary
level to make Biotechnology courses
compulsory component. This agrees other
viewpoints that the development of man
power base for biotechnology should be long
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term local and international trainings and not
through workshop and seminars.

iil. Provision of basic infrastructures for low-
techniques, such as tissue culture and
nucleotide analyses for the Universities, as
well as funding of research activities of
researchers in these Universities.

iv. Provision of motivation and incentives in
order to retain the highly educated human
resources and to make those trained overseas
return home.

V. Investment in basic infrastructures — reliable
power supply, portable water, roads, modern
information and telecommunications
facilities. ICT Infrastructures in particular,
will enhance acquisition of knowledge and its
application, and also reduce transaction costs.

Vi. Setting up specialized biotechnology centers.
This is in line with the NEPAD initiatives of
establishing four specialized biotech centers
of excellence across Africa. This initiative
will ensure capacity building in core and
priority areas where expertise and resources
already exist.

Establishment of collaborative ventures /

Technology Park / incubators with private

companies, to facilitate that biotech products

get to the market. This sort of venture will
eventually be self-funded and also ensure
placements for trained workforce.

Alternatively, the Government can provide

loans to small and medium scale companies

that might be interested in such ventures.

Attraction of foreign investments and

fostering  international partnership and

linkages, all of which can only be established
when there are functional basic facilities on
ground.

iX. Setting up / Strengthening of existing
biosafety, regulatory and Intellectual property
bodies to formulate more efficient
biotechnology policies and guidelines, and
also to set up testing and certification
facilities.

Vil.

viii.

By and large, for any meaningful change to
happen at the national level for instance there must be
substantial financial commitment on the parts of the
various governments, as there is no segment of the
field that is cheap to run. The African countries cannot
expect to get the same results as other developing
countries when most of them are committing less than
0.01% of their GDP to Science and Technology on the
whole, while other countries like India, Korea, Brazil
and Cuba are committing more than 1.0% of their
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GDPs to biotechnology activities alone. The
transformations that are being celebrated in the bio-
economies of these countries today attest to the saying
that “your harvest is a proportion of your sowing”.
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Abstract: A model for predicting the concentration of phosphorus removed as impurity during leaching of iron
oxide ore in sulphuric acid solution has been derived. The model; P = 10**" was found to depend on the value of
the final pH of the leaching solution which varies with leaching time It was observed that the validity of the model is
rooted in the expression LogP = Ny where both sides of the relationship are approximately equal to 2.3. The
maximum deviation of the model-predicted phosphorus concentration (removed) from the corresponding value
obtained from the experiment was found to be less than 8% which is quite within the acceptable deviation limit of
experimental results.
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1.0 Introduction

Steel has been found [1] to be chiefly made up of temperature and high oxygen activity as the only
over 95% Fe and carbon less than 1%. Increasing essential and unavoidable process conditions which
addition of Cr into the Fe and C matrix and structure can enhance the rate of dephosphorization. High
re-designs the steel to stainless steel. Addition of activity of CaO; a product of decomposition of CaCO;
nickel to the stainless steel microstructure causes the and a slag forming material is required for
austenite structure to be maintained at room enhancement of the dephosphorization process with
temperature hence producing austenitic stainless steel the phosphorus forming part of the slag. This process
[2]. It has been found [2] that 316 stainless steel finds involves pyrometallurgy and is capital intensive.
application in early hip implants due to its good It has been reported [9] that the removal of
strength, ability to work harden and pitting corrosion phosphorus from iron can be achieved only by
resistance. The mechanical properties of stainless steel oxidation during steel making, under a basic slag.
includes: ultimate tensile strength; 190-690Mpa and Nwoye [10] derived a model for predicting the
elongation; 12-40% [2]. Stainless steel usage in time for dissolution of pre-quantified concentration of
biomedical engineering is restricted to temporary phosphorus during leaching of iron oxide ore in oxalic
device such as screws, plates, fittings and wires for acid solution as:
orthopaedics due to potential long term release of
Ni*, Cr’", and Cr°" into the body [2]. t £ Log P" €))

Presence of phosphorus in iron designated for 1.8 | —
production of engineering materials has been found to LogT

enhance embrittlement when these materials are put
into use. Furthermore, application of iron with high
phosphorus content for production of orthopedic

devices endangers the health of the patient involved Where

since phosphorus is very poisonous. This formed the T= Leaching temperature (°C) in the experiment
basis for several attempts already made to reduce the [11], taken as specified leaching

concentration of phosphorus inherent in iron oxide temperature  (°C) aiding the expected
ores designated for production of engineering dissolution of phosphorus .

materials. N= 1.8 (Dissolution coefficient of phosphorus in
Several works [3-8] have been carried out to remove oxalic acid solution during leaching of iron
phosphorus from steel during steel making. All these oxide ore) determined in the experiment [11].

works carried out, pointed out low treatment
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P = Concentration of dissolved phosphorus
(mg/Kg) in the experiment [11], taken as
pre-quantified concentration of phosphorus
expected to dissolve after a leaching time t
(mg/Kg) in the model.
T = Leaching time (sec.) in the experiment [11],
taken as time for dissolution of the pre-
quantified concentration of phosphorus (hrs) in
the model.

The model was found to depend on a range of
specified leaching temperatures (45-70°C) for its
validity. It was found [11] that the time for dissolution
of any given concentration of phosphorus decreases
with increase in the leaching temperature (up to 70°C),
at initial pH 5.5 and average grain size of 150um.

Nwoye et al. [12] also formulated a model for
predicting the concentration of phosphorus removed
during leaching of iron oxide ore in oxalic acid
solution. The model is expressed as;

P=150.5/ne 2)

It was found to predict the removed
phosphorus concentration, with utmost dependence on
the final pH of the leaching solution and weight input
of the iron oxide ore. The model indicates that the
concentration of phosphorus removed is inversely
proportional to the product of the weight input of the
iron oxide ore and the final pH of the leaching
solution. Process conditions considered during the
formulation of the model [12] include: leaching
temperature of 25°C, initial solution pH 5.5 and
average ore grain size; 150pm).

Nwoye [13] derived a model for the
evaluation of the concentration of dissolved
phosphorus (relative to the final pH of the leaching
solution) during leaching of iron oxide ore in oxalic
acid solution. It was observed that the validity of the
model is rooted in the relationship InP = N/o where
both sides of the expression are approximately equal
to 4. The model expressed as;

p = o12250) 3)
depends on the value of the final pH of the leaching
solution which varies with leaching time. In all, the
positive or negative deviation of the model-predicted
phosphorus concentration from its corresponding
value obtained from the experiment was found to be
less than 22%.

Nwoye [14] also derived a model for
predicting the concentration of phosphorus removed
during leaching of iron oxide ore in oxalic acid
solution. The model is expressed as;

P = [(1.8(T))]" @)
was found to be dependent on leaching temperature
ranging from 45-70°C and specified leaching time of
0.1381hr (497secs.) recorded during experiment, for

2. Model

27

its validity. It was found that the validity of the model
is rooted in the expression (P"*)/N = (T)" where both
sides of the expression are correspondingly almost
equal. The maximum deviation of the model-predicted
values of P from the corresponding experimental
values was found to be less than 29% which is quite
within the range of acceptable deviation limit of
experimental results.

Model for predictive analysis of the concentration of
phosphorus removed (relative to the initial and final pH
of the leaching solution) during leaching of iron oxide
ore in sulphuric acid solution has been derived by
Nwoye and Ndlu [15]. It was observed that the validity
of the model is rooted in the mathematical expression;
(P/N)"” = (&) where both sides of the relationship are
almost equal. The model;

P =4.25("’ (5)
shows that the concentration of phosphorus removed is
dependent on the values of the initial and final pH of
the leaching solution.

Biological processes for phosphorus removal have
also been evaluated based on the use of several types of
fungi, some being oxalic acid producing. Anyakwo and
Obot [16] recently presented their results of a study on
the use of Aspergillus niger and their cultural filtrates
for removing phosphorus from Agbaja (Nigeria) iron
oxide ore. The results of this work [16] show that
phosphorus removal efficiencies at the end of the 49
days of the leaching process are 81, 63 and 68% for 5,
100 and 250 mesh grain sizes respectively.

An attempt has been made in the past [17] to
leach Itakpe iron oxide ore using oxalic acid solution
in order to determine the maximum concentration of
phosphorus that is removable. Results of chemical
analysis of the ore indicate that the percentage of
phosphorus in the ore is about 1.18%, which from all
indication is quite high and likely to affect adversely
the mechanical properties of the steel involved; hence
the need for dephosphorization. It was reported [17]
that phosphorus can be removed from this iron oxide
ore through a  process associated  with
hydrometallurgy. Phosphorus was removed at a
temperature of 25°C and initial solution pH 2.5,
leading to the dissolution of the phosphorus oxide
formed. This involved using acid leaching process to
remove phosphorus from the iron oxide ore in
readiness for steel making process.

The aim of this work is to derive a model for
predicting the concentration of phosphorus removed
(as impurity) relative to the final pH of the solution
during leaching (hydrometallurgical processing) of
Itakpe (Nigerian) iron oxide ore using sulphuric acid
solution. This derivation is embarked on in
furtherance of the previous work. [17]

The solid phase (ore) is assumed to be stationary,
contains the un-leached iron remaining in the ore.
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Hydrogen ions from the sulphuric acid attack the ore
within the liquid phase in the presence of oxygen.

2.1 Model Formulation

Experimental data obtained from research work
[17] carried out at SynchroWell Research Laboratory,
Enugu were used for this work.
Results of the experiment as presented in report [17]
and used for the model formulation are as shown in
Table 1.

Computational analysis of the experimental data
[17] shown in Table 1, resulted to Table 2 which
indicate that;

LogP =Ny (approximately) 6)

P =10V (7)

Introducing the value of N into equation (7)
p= 10" (8)

where

P = Concentration of phosphorus removed during
the leaching process (mg/Kg)

N= 4.86; (pH coefficient for phosphorus
dissolution in sulphuric acid solution) determined in
the experiment. [17]

vy = Final pH of the leaching solution at the time t
when the concentration of phosphorus removed is
evaluated.

Equation (8) is the derived model.

3. Boundary and Initial Condition

Consider iron oxide ore in cylindrical flask 30cm
high containing leaching solution of sulphuric acid.
The leaching solution is stationary i.e (non-flowing).
The flask is assumed to be initially free of attached
bacteria. Initially, atmospheric levels of oxygen are
assumed. Varying weights (4-14g) of iron oxide ore
were used as outlined in Table 1. The initial pH of
leaching solution; 0.52 and leaching time of
30minutes were used for all samples. A constant
leaching temperature of 25°C was used. Ore grain
size; 150um, volume of leaching solution; 0.1 litre
and sulphuric acid concentration; 0.1mol/litre were
used. These and other process conditions are as stated
in the experimental technique [17].

The boundary conditions are: atmospheric levels
of oxygen (since the cylinder was open at the top) at
the top and bottom of the ore particles in the liquid
and gas phases respectively. At the bottom of the
particles, a zero gradient for the liquid scalar are
assumed and also for the gas phase at the top of the
particles. The leaching solution is stationary. The
sides of the particles are taken to be symmetries.
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Tablel: Variation of final solution pH with
concentration of phosphorus removed. [17]

M (g) Y P (mg/Kg)
4 0.48 214.00
6 0.47 203.00
8 0.48 199.75
10 0.48 232.25
12 0.47 198.00
14 0.47 183.00

Where M = Mass of iron oxide ore used for the
leaching process (g).

Table 2: Variation of LogP with Ny

M (g) LogP Ny

4 2.3304 2.3328
6 2.3075 2.2842
8 2.3005 2.3328
10 2.3660 2.3328
12 2.2967 2.2842
14 2.2625 2.2842

4. Model Validation

The formulated model was validated by direct
analysis and comparism of the model-predicted P
values and those from the experiment [17] for equality
or near equality. Analysis and comparison between
these P values reveal deviation of model-predicted P
values from the corresponding experimental P values.
This is believed to be due to the fact that the surface
properties of the ore and the physiochemical
interactions between the ore and leaching solution
which were found to play vital roles during the
leaching process [17] were not considered during the
model formulation. This necessitated the introduction
of correction factor, to bring the model-predicted P
values to that of those of the experiment.

Deviation (Dv) (%) of model- predicted P values
from experimental P values is given by

Dv= —DE x [100 9
DE
Where Dp = Model-predicted P values

DE = Experimental P values

Correction factor (Cf) is the negative of the deviation
i.e

Cf = -Dv (10)
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Therefore
Cf = -100 —DE

DE

(11)

Introduction of the corresponding values of
Cf from equation (11) into the model gives exactly the
corresponding experimental P values. [17]

5. Results and Discussion

The derived model is equation (8). A comparison
of the values of P from the experiment and those from
the model (Table 3) shows very insignificant positive
and negative deviations, hence depicting the reliability
and validity of the model. The maximum deviation of
the model-predicted P values from those of the
experiment is less than 8% which is quite within the
acceptable deviation limit of experimental results. The
validity of the model is believed to be rooted on
equation (6) where both sides of the equation are
approximately equal to 2.3. Table 2 also agrees with
equation (6) following the values of LogP and Ny
obtained after statistical and computational analysis
were carried out on the experimental results in Table
1. A comparison of these two concentrations of removed
phosphorus (Tables 1 and 3) from the iron oxide ore shows
proximate agreement. The close alignment of the curves;
ExD and MoD in Figure 1 also shows proximate
agreement between experimental [17] and model-predicted
values of removed phosphorus. This indicates a very high
degree of validity for the model as a reliable tool for
predicting the concentration of phosphorus removed as
impurity during hydrometallurgical processing of iron
oxide ore designated for production of orthopedic devices.

Table 3: Variation of the model-predicted
concentration of removed phosphorus with the
associated deviation and correction factor.

Pv (mg/Kg) | Dv (%) Cf (%)
215.18 +0.55 -0.55
192.40 522 +5.22
215.18 +7.72 772
215.18 -7.35 +7.35
192.40 2.83 +2.83
192.40 +5.14 5.14

Py = P values predicted by model.
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Figure 1. Comparison of the concentrations of

phosphorus removed as obtained from experiment
(line ExD) [17] and derived model ( line MoD).

6. Conclusion

The model predicts the concentration of
phosphorus removed (relative to the final solution pH)
as impurity during hydrometallurgical processing of iron
oxide ore designated for production of orthopedic devices.
The validity of the model is believed to be rooted on
the expression LogP = Ny where both sides of the
expression are approximately equal to 2.3. It was
observed that the maximum deviation of the model-
predicted P values from those of the experiment is less
than 8% which is quite insignificant and within the
acceptable deviation limit of experimental results.

Further works should incorporate more process
parameters into the model with the aim of reducing
the deviation of the model-predicted P values from
those of the experiment.
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Abstract: In this study, we add to scholarly knowledge in simple terms, the forces or energy defining certain
adsorption phenomenon, using isotherm models. GCMS  measurement of equilibrium phase atrazine after
adsorption onto Sheanut shells (SS) acid derived activated carbon were fitted into the D-R and Temkin isotherm
relationships for energy data estimation. Sorption energy value (Bp), mean free energy (Ep) and heat of sorption (B).
They were estimated as 0.7600mol*KJ?, 0.8111 kjmol™ and 0.790Jmol™ respectively. The parameter predicting
the type of adsorption was evaluated Bp , B < 20kJ/mol and Ep<8 which is an indication that physisorption (Non
specific adsorption) dominates chemisorption and ion exchange. The D-R model with a higher correlation
coefficient values, R? = 0.979 proves a better choice in explaining sorption energies. Generally, sheanut shells can
be used as alternative precursors for activated carbon production via the two steps and acid treatment schemes.

[Sorption Energies Estimations Using Dubinin-Radushkevich and Temkin Adsorption Isotherms. Life Science
Journal 2010;7(4):31-39]. (ISSN: 1097-8135).
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1. Introduction present study reports atrazine sorption, not in a micro
quantity but within range that could account for both
It was reported that quality evaluation of the topical and systemic poisoning reportedly
activated carbon with adsorption capacity, intensity associated with atrazine (Raymond, 2003).
,[thermodynamics and Kkinetics parameters among
others are as vital as the estimation of certain energy Basics of adsorption : Adsorption is actually a
parameters namely mean free energy, sorption energy mechanism in which the forces of interaction
etc. An approximation from such energy parameter between surface atoms and the adsorbate molecules
gives a clue as to the type of adsorption in question. are similar to Van der Waals forces that exist
between all adjacent molecules .There are both
Previous studies showed that the herbicide, attractive forces and repulsive forces with the net
atrazine disrupt the production and functionality of force depending on the distance between the surface
human hormones and a higher incidence was reported of the adsorbent and the adsorbate molecule
for cases of cancer in humans and laboratory animals (Cooney,1999).
(Zhongren et al., 2006). The use of active carbon was
prescribped by USEPA as the best available In other words,adsorption is a process in which a
technology for the removal of atrazine from drinking soluble chemical (the adsorbate) is removed from a
water. Many studies have revealed adsorption of fluid (liquid or gas) by contact with a solid surface
atrazine using conventional activated carbon granules (the adsorbent).It is the trapping of impurities by
and fibres. strong physical bond within the porous structure of
Carbon. It is one of the many processes used to
A chemical activation using activating agents is a purify, concentrate, or separate component
new generation of adsorption fibre development (Glenn,1993) and competes with other processes like
sorbents obtained with this method provides higher gvaporation, solvent extraction, distillation,
yield, high surface area, high mesopores volumes and sublimation,  drying, sedimentation, filteration,
some unusual pore surface chemistries (Zhongren et screening, ion exchange, centrifugation, and
al., 2006, WHO, 1999; Hertrick et al., 2000).The absorption (Glenn,1993).1t is used in industry for
sorption of herbicide aqueous phase by activated product separation and waste treatment. In general,
carbon ~ has  been  reported  (Agdi et adsorption is the process by which a component
al.,2000;WHO,1999; Zhongren et al., 2006). This moves from one phase to 