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BLDE (Deemed to be University) Subcontract Scope of Work 

Dr. Shailaja S. Patil, MD will be responsible for scientific leadership, adherence to program vision, 
coordination of the study at the site, quality control, and financial accountability. She will work with 
her PI and Co-PIs in developing proposal lead the survey implementation and participate in 
presentation and writing manuscripts 

Project Coordinators, Research Assistants at BLDE (Deemed to be University) will assist Dr. 
Patil in coordinating all aspects of the project, including, hiring, training and coordination of field 
staff, execution and monitoring of field work, human subjects approval and adherence, and 
monitoring of data entry and coordinate financial transactions and maintain timeline of progress 
of the project .the salary is calculated on the basis of assumptions made referring the salaries of 
similar positions  in other external funded projects in the local institute.  Designated computer 
and data entry personnel will be responsible for data entry and data management, extracted 
from each study form, along with checking for accuracy and security of study data at all times.  
The field staff/interview team at BLDE (Deemed to be University) will be responsible for 
conducting interviews, obtaining prior consents, and coordination of study participant 
appointments. 
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Grand Total Dollar Amount:
DFC Competitive Grants Program Budget Worksheet: Year 1 (BLDE (Deemed to be University)
Project Begin Date: 1/2/2018
Project End Date: 1/31/2020
Number of years: 2

Name Title % Effort Months Annual Salary Total Salary
Total Fringe 

Benefits Total Cost 
Dr.Shaiaja  Patil CO-PI 35% 4.20 10,262.00$  10,262.00$               307.86$         10,569.86$              

TBN Project coordinator 100% 12.00 6,792.00$  6,792.00$  203.76$         6,995.76$  
TBN Budget manager /assistant 100% 12.00 938.00$  938.00$  28.14$           966.14$  
TBN Computer assistant / data en 100% 6.00 2,250.00$  1,125.00$  33.75$           1,158.75$  
TBN Field supervisor (1) 100% 9.00 2,813.00$  2,813.00$  84.39$           2,897.39$  
TBN Field staff (interviewer) (4) 100% 9.00 2,438.00$  1,828.50$  54.86$           7,533.42$  
TBN Research Assistant 3,500.00$  3,500.00$  -$               3,500.00$  

-$               -$  
-$               -$  

PERSONNEL SUBTOTAL 33,621$  

Equipment Name/Description: Justification: Quantity: Cost per unit Total Additional Notes:

EQUIPMENT SUBTOTAL -$  

Supplies Name/Description Justification: Quantity: Cost per unit: Total Additional Notes:
printring modules for data collection data collection instruments 80000 0.04$  3,200.00$  

field work supplies*
bag/badge/stationeryincludin

g 8 7.80$  62.40$  
Recurring stationery expenses office use 12 50.00$              600.00$  

phone chargest/sim cards* field work coordination 6 28.00$              168.00$  

Printing colour laminated flash cards and 
 For food group selection 

required for  data collection 860 0.50$  430.00$  

Monthly Internet WIFI rental charges 
Office internet use, skype 

calls etc.. 12 24.00$              288.00$  
antivirus protection of data in computer 1.00$              48.00$              48.00$  

SUPPLIES SUBTOTAL 4,796$  

Destination: Justification: Quantity: Cost per unit: Total Additional Notes:
Local Travel and Field Work vehicle hiring for field work 0.75 8,555.00$         6,416.25$  

 preperatory phase for meeting , permissioiring for preperatory work rela 2 80.00$              160.00$  
-$  -$  
-$  -$  
-$  -$  

TRAVEL SUBTOTAL 6,576$  

Expense: Justification: Quantity: Cost per unit: Total Additional Notes:
Incentives(Participant) participation in data collection 800 4.00$  3,200.00$  

slation and Backtranslation of survey instrum for local language use 800 1.00$  800.00$  
d during first quarter of study for IHMS clearance (paper work, phone charges , copying  et 300.00$            300.00$  

digital cameras for  field work r food database and documen  2 100.00$            200.00$  
Training expenses ts stationary during training of interviewers 100.00$            100.00$  

computer ata entry/storage/communicatio 1.00$              938.00$            938.00$  
printer/copier/fax comunication 1.00$              313.00$            313.00$  

cupboards with locks storage of data in hard copy 1.00$              300.00$            300.00$  
OTHER EXPENSES SUBTOTAL 6,151$  
TOTAL DIRECT EXPENSES 51,145$                   
INDIRECT (10%) 5,114$  
GRAND TOTAL 56,259$  

 800 plus  survey instruments include Aim 1 , 2 & 3for 
translation and back translation charges (approx @ 60 Rs 
/module ) 

56,259$   
PERSONNEL

EQUIPMENT (Cost > 5,000.00 USD)

 *field work supplies for 6people (4 interviewers, 1 
supervisors and 1 project coordinator, i resaerch assistant) 
*phone charges / internet WIFI rent @ office for 1000 
Rs/month  and Sim card with monthly top up for 6 people for 
9 monthsin year 1 . 

OTHER EXPENSES (Other Than Supplies)

SUPPLIES (Cost < 5,000.00 USD)

TRAVEL
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Budget justification, BLDE (Deemed to be University) (Sub Contract) Personnel: 

 Shailaja S. Patil, MD, Co- Principle Investigator (4.20 calendar-months in year 
1 & 4.20 in year 2), is Professor, Department of Community Medicine, Sri. B. M. 
Patil Medical College, BLDE (Deemed to be University). She will be responsible 
for scientific leadership, adherence to program vision, coordination of the study at 
the site, quality control, and financial accountability. She will work with her PI and 
Co-PIs in developing proposal lead the survey implementation and participate in 
presentation and writing manuscripts. Total salary is calculated considering she 
will work 35% of her time @ unit cost rate for each month based on the base 
salary of the investigator at her working institution.

 (TBH) Project Coordinator (24 .00 calendar-months), will be a MSc graduate
/ PhD trainee will assist Dr. Patil in coordinating all aspects of the project,
including, hiring, training and coordination of field staff, execution and
monitoring of field work, human subjects approval and adherence, and
monitoring of data entry and coordinate financial transactions and maintain
timeline of progress of the project .the salary is calculated on the basis of
assumptions made referring the salaries of similar positions in other external
funded projects in the local institute.Project Coordinator will be full time
(100% time) for this project.

 (TBN) Research Assistant (7.20 calendar-months), A junior faculty / a Ph.D
trainee who will be helping in all aspects of the project to Dr.Patil , the
consolidated salary is calculated on the basis of assumptions made referring
the salaries of similar positions in the local institute.

 (TBH) Budget Coordinator: (24.00 calendar-months) It will be a person from 
finance section of the university who will be arranging the salary payments of 
all project staff at BLDE (Deemed to be University) including the tax 
deduction, maintaining receipts and financial transactions related papers. 
Getting the audit done for the project amount utilization at the end of first year 
and after completion of the project and maintaining and filing all the finance 
related documents. The salary is estimated based on the salaries of similar 
positions in other external funded projects carried out in the local institute 
depending on part time involvement.

 (TBH) Computer assistant/data entry personnel: (6.00 calendar months in 1st and
6.00 calendar months in 2nd year) the person will be a graduate or diploma in computer 
application, trained in data entry and data management. Will input data from interview 
forms, check data entered for accuracy, clean data, ensure that data is secure, and 
produce status reports as needed he will also maintain the error log book. The salary 
is estimated based on the payments made to similar position in the previous projects. 

 (TBH) Field Supervisor 1(FS) (9.00 calendar months in 1st and 6.00 calendar
months in 2nd year) she/he will be responsible for day to day monitoring of field

SC6015 MH 18 of 43



 

work, can also participate as field interviewer when required along with other 
field staff. She/he will monitor the interviewers to ensure that study protocol and 
human subjects’ guidelines are being adhered to, check data for completeness 
and accuracy, and collect data sheets for delivery to the study coordination office. 
FS will arrange for day to day logistics needed for field work, plan and coordinate 
the travel for each day during data collection and ensure the availability of all the 
materials required for the data collection with the checklist, and has alternative 
plan for multiple visits if required and check all the survey instruments at the end 
of day and informs the project coordinator on daily basis. Salary is calculated 
based on the payments made to similar position in our previous projects. 

 (TBH) Field staff / interviewers (4) (9.00 calendar months in 1st and 6.00 
calendar months in 2nd year) (2 teams of 2 each).They will be a graduates 
or Medico-Social Workers. They will be responsible for conducting the 
interviews, taking prior consents and appointments of the study participants by 
phone and planning the day to day visits and re-visits in close coordination with 
field supervisor and project coordinator. They will adhere to human subject 
protocols during interview. Salary is estimated based on the previous 
payments made to similar positions made in our projects. 

 
 
Supplies: 

 Printing modules for data collection: 80000 printed sheets are required for 
collection of data from approximately 1600 study participants including the 
consent forms. Cost is generated by calculating @ 2 INR (Indian Rupee)for 
printing of single sheet. 

 Field works supplies: It’s a kit that contains Bag, Identity card/badge 
laminated for each interviewer and project staff and stationery required for 
field work. Cost is generated by calculating each field kit @ 500 INR 
approximately. 

 Recurring stationery expenditure: Includes materials required for office use 
and field work like pen, pencil, paper etc. Totaling @ 2000 INR per month 
approximately. 

 Phone charge/ sim card: All the 4 interviewers and 1 supervisor , 1Project 
coordinator will be provided with a Sim card in the beginning of the study and 
every month it will be recharged with top-up for the period of data collection, 
for communication with the project coordinator and for contacting the study 
participants etc., totaling @ 1800 INR per month approximately. 

 Flash cards and health education materials: Approximately 250, they will be color 
printed and laminated. Cost is generated at @70 INR per card including lamination. 

 Monthly Internet WIFI rental charges: Includes WIFI recharge at the project 
office for communication /Skype calls etc. with Emory University and 
elsewhere. It is calculated considering @ 1500 INR per month total for 24 
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months. 
 Computer: it will be based at the project office to be used for data entry,

data management, and analysis. BLDE (Deemed to be University) d o e s  
n o t  p r o v i d e  a  restricted access computer for entering and storing 
data. The computer will be used for the sole purpose of this project, password 
protected, and stored in a secure cabinet. Cost is calculated based on the 
present rate of the standard company desktop sets available at the market. 

 Printer/copier/fax:Used for printing and copying of questionnaires, information 
sheets, consent forms, training manuals, and other project related materials. 
Cost is calculated based on the present rate of the standard company printer/
copier/fax sets available at the market.

 Antivirus:Used for protection of compiled and analyzed data entered in the 
desktop.Cost is calculated based on the present rate of the standard company 
antivirus available at the market for two years.

Travel: 
 Local travel and field work:It includes van rental including fuel charges

accommodating minimum 6-7 people excluding the driver for travel of field teams,
project staff for 9 months in 1st year and 6months in 2nd year. Calculated @
1520INR per day (Hiring charges and Fuel) approximately.

Other expenses: 

 Translation/back translation of the survey instrument: Translation of study forms and
documents into Kannada (local language) and back-translation into English to ensure
accuracy of translation. It is calculated @ 30 INR per module of approximately.

 Incentives for the participants: Incentives will be given to all the study participants @
500 INR per participants/ approximately for 2-3 visits in 2 years.
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APPENDIX C 
SAMPLE INVOICE 

 
YOUR INSTITUTION 

ADDRESS 
TELEPHONE/FAX 

 
 
TO: EMORY UNIVERSITY        INVOICE DATE: 
 Via E-mail: invoices@emory.edu      (YOUR ACCOUNT IDENTIFIER): 

ATLANTA, GA 30322        INVOICE#: 
  
CONTACT/AWARD NO:   38963NIH-Armenia/R01 TW010664 

REIMBURSABLE EXPENSES FROM:   THRU 

AMOUNT FOR THE CURRENT PERIOD $ 

 
      CURRENT EXPENSES   CUMULATIVE 
EXPENSES 
 
SALARY/WAGES 
FRINGE BENEFITS (Rate:  %) 
CONSULTANTS 
COMMUNICATIONS 
SUPPLIES 
TRAVEL 
EQUIPMENT 
PATIENT CARE 
OTHER                        _______________             ________________ 
 
 
TOTAL DIRECT COSTS 
INDIRECT COST  (Rate:      %)         _______________             ________________ 
  
 
TOTAL EXPENSES        _______________                ________________  
 
 
By signing this report, I certify to the best of my knowledge and belief that the report is true, complete, and 
accurate, and the expenditures, disbursements and cash receipts are for the purposes and objectives set 
forth in the terms and conditions of the Federal award. I further certify that payment made by EMORY under 
this Agreement shall not duplicate reimbursement of costs and services which are received from other 
sources. I am aware that any false, fictitious, or fraudulent information, or the omission of any material fact, 
may subject me to criminal, civil or administrative penalties for fraud, false statements, false claims or 
otherwise. (U.S. Code Title 18, Section 1001 and Title 31, Sections 3729–3730 and 3801–3812). 
       

CERTIFIED CORRECT BY:  
                                
__________________________________  
    NAME 

          TITLE 
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Viraj Parmar
Digitally signed by Viraj Parmar 
DN: cn=Viraj Parmar, o, ou, 
email=viraj.k.parmar@emory.edu, c=US 
Date: 2018.03.19 14:44:03 -04'00'
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BLDE (Deemed to be University) Subcontract Scope of Work 

Dr. Shailaja S. Patil, MD will be responsible for scientific leadership, adherence to program vision, 
coordination of the study at the site, quality control, and financial accountability. She will work with 
her PI and Co-PIs in developing proposal lead the survey implementation and participate in 
presentation and writing manuscripts 

Project Coordinators, Research Assistants at BLDE (Deemed to be University) will assist Dr. 
Patil in coordinating all aspects of the project, including, hiring, training and coordination of field 
staff, execution and monitoring of field work, human subjects approval and adherence, and 
monitoring of data entry and coordinate financial transactions and maintain timeline of progress 
of the project .the salary is calculated on the basis of assumptions made referring the salaries of 
similar positions  in other external funded projects in the local institute.  Designated computer 
and data entry personnel will be responsible for data entry and data management, extracted 
from each study form, along with checking for accuracy and security of study data at all times.  
The field staff/interview team at BLDE (Deemed to be University) will be responsible for 
conducting interviews, obtaining prior consents, and coordination of study participant 
appointments. 
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Grand Total Dollar Amount:
DFC Competitive Grants Program Budget Worksheet: Year 1 (BLDE (Deemed to be University)
Project Begin Date: 1/2/2018
Project End Date: 1/31/2020
Number of years: 2

Name Title % Effort Months Annual Salary Total Salary
Total Fringe 

Benefits Total Cost 
Dr.Shaiaja  Patil CO-PI 35% 4.20 10,262.00$  10,262.00$               307.86$         10,569.86$              

TBN Project coordinator 100% 12.00 6,792.00$  6,792.00$  203.76$         6,995.76$  
TBN Budget manager /assistant 100% 12.00 938.00$  938.00$  28.14$           966.14$  
TBN Computer assistant / data en 100% 6.00 2,250.00$  1,125.00$  33.75$           1,158.75$  
TBN Field supervisor (1) 100% 9.00 2,813.00$  2,813.00$  84.39$           2,897.39$  
TBN Field staff (interviewer) (4) 100% 9.00 2,438.00$  1,828.50$  54.86$           7,533.42$  
TBN Research Assistant 3,500.00$  3,500.00$  -$               3,500.00$  

-$               -$  
-$               -$  

PERSONNEL SUBTOTAL 33,621$  

Equipment Name/Description: Justification: Quantity: Cost per unit Total Additional Notes:

EQUIPMENT SUBTOTAL -$  

Supplies Name/Description Justification: Quantity: Cost per unit: Total Additional Notes:
printring modules for data collection data collection instruments 80000 0.04$  3,200.00$  

field work supplies*
bag/badge/stationeryincludin

g 8 7.80$  62.40$  
Recurring stationery expenses office use 12 50.00$              600.00$  

phone chargest/sim cards* field work coordination 6 28.00$              168.00$  

Printing colour laminated flash cards and 
 For food group selection 

required for  data collection 860 0.50$  430.00$  

Monthly Internet WIFI rental charges 
Office internet use, skype 

calls etc.. 12 24.00$              288.00$  
antivirus protection of data in computer 1.00$              48.00$              48.00$  

SUPPLIES SUBTOTAL 4,796$  

Destination: Justification: Quantity: Cost per unit: Total Additional Notes:
Local Travel and Field Work vehicle hiring for field work 0.75 8,555.00$         6,416.25$  

 preperatory phase for meeting , permissioiring for preperatory work rela 2 80.00$              160.00$  
-$  -$  
-$  -$  
-$  -$  

TRAVEL SUBTOTAL 6,576$  

Expense: Justification: Quantity: Cost per unit: Total Additional Notes:
Incentives(Participant) participation in data collection 800 4.00$  3,200.00$  

slation and Backtranslation of survey instrum for local language use 800 1.00$  800.00$  
d during first quarter of study for IHMS clearance (paper work, phone charges , copying  et 300.00$            300.00$  

digital cameras for  field work r food database and documen  2 100.00$            200.00$  
Training expenses ts stationary during training of interviewers 100.00$            100.00$  

computer ata entry/storage/communicatio 1.00$              938.00$            938.00$  
printer/copier/fax comunication 1.00$              313.00$            313.00$  

cupboards with locks storage of data in hard copy 1.00$              300.00$            300.00$  
OTHER EXPENSES SUBTOTAL 6,151$  
TOTAL DIRECT EXPENSES 51,145$                   
INDIRECT (10%) 5,114$  
GRAND TOTAL 56,259$  

 800 plus  survey instruments include Aim 1 , 2 & 3for 
translation and back translation charges (approx @ 60 Rs 
/module ) 

56,259$   
PERSONNEL

EQUIPMENT (Cost > 5,000.00 USD)

 *field work supplies for 6people (4 interviewers, 1 
supervisors and 1 project coordinator, i resaerch assistant) 
*phone charges / internet WIFI rent @ office for 1000 
Rs/month  and Sim card with monthly top up for 6 people for 
9 monthsin year 1 . 

OTHER EXPENSES (Other Than Supplies)

SUPPLIES (Cost < 5,000.00 USD)

TRAVEL
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Budget justification, BLDE (Deemed to be University) (Sub Contract) Personnel: 

 Shailaja S. Patil, MD, Co- Principle Investigator (4.20 calendar-months in year 
1 & 4.20 in year 2), is Professor, Department of Community Medicine, Sri. B. M. 
Patil Medical College, BLDE (Deemed to be University). She will be responsible 
for scientific leadership, adherence to program vision, coordination of the study at 
the site, quality control, and financial accountability. She will work with her PI and 
Co-PIs in developing proposal lead the survey implementation and participate in 
presentation and writing manuscripts. Total salary is calculated considering she 
will work 35% of her time @ unit cost rate for each month based on the base 
salary of the investigator at her working institution.

 (TBH) Project Coordinator (24 .00 calendar-months), will be a MSc graduate
/ PhD trainee will assist Dr. Patil in coordinating all aspects of the project,
including, hiring, training and coordination of field staff, execution and
monitoring of field work, human subjects approval and adherence, and
monitoring of data entry and coordinate financial transactions and maintain
timeline of progress of the project .the salary is calculated on the basis of
assumptions made referring the salaries of similar positions in other external
funded projects in the local institute.Project Coordinator will be full time
(100% time) for this project.

 (TBN) Research Assistant (7.20 calendar-months), A junior faculty / a Ph.D
trainee who will be helping in all aspects of the project to Dr.Patil , the
consolidated salary is calculated on the basis of assumptions made referring
the salaries of similar positions in the local institute.

 (TBH) Budget Coordinator: (24.00 calendar-months) It will be a person from 
finance section of the university who will be arranging the salary payments of 
all project staff at BLDE (Deemed to be University) including the tax 
deduction, maintaining receipts and financial transactions related papers. 
Getting the audit done for the project amount utilization at the end of first year 
and after completion of the project and maintaining and filing all the finance 
related documents. The salary is estimated based on the salaries of similar 
positions in other external funded projects carried out in the local institute 
depending on part time involvement.

 (TBH) Computer assistant/data entry personnel: (6.00 calendar months in 1st and
6.00 calendar months in 2nd year) the person will be a graduate or diploma in computer 
application, trained in data entry and data management. Will input data from interview 
forms, check data entered for accuracy, clean data, ensure that data is secure, and 
produce status reports as needed he will also maintain the error log book. The salary 
is estimated based on the payments made to similar position in the previous projects. 

 (TBH) Field Supervisor 1(FS) (9.00 calendar months in 1st and 6.00 calendar
months in 2nd year) she/he will be responsible for day to day monitoring of field

SC6015 MH 18 of 43



 

work, can also participate as field interviewer when required along with other 
field staff. She/he will monitor the interviewers to ensure that study protocol and 
human subjects’ guidelines are being adhered to, check data for completeness 
and accuracy, and collect data sheets for delivery to the study coordination office. 
FS will arrange for day to day logistics needed for field work, plan and coordinate 
the travel for each day during data collection and ensure the availability of all the 
materials required for the data collection with the checklist, and has alternative 
plan for multiple visits if required and check all the survey instruments at the end 
of day and informs the project coordinator on daily basis. Salary is calculated 
based on the payments made to similar position in our previous projects. 

 (TBH) Field staff / interviewers (4) (9.00 calendar months in 1st and 6.00 
calendar months in 2nd year) (2 teams of 2 each).They will be a graduates 
or Medico-Social Workers. They will be responsible for conducting the 
interviews, taking prior consents and appointments of the study participants by 
phone and planning the day to day visits and re-visits in close coordination with 
field supervisor and project coordinator. They will adhere to human subject 
protocols during interview. Salary is estimated based on the previous 
payments made to similar positions made in our projects. 

 
 
Supplies: 

 Printing modules for data collection: 80000 printed sheets are required for 
collection of data from approximately 1600 study participants including the 
consent forms. Cost is generated by calculating @ 2 INR (Indian Rupee)for 
printing of single sheet. 

 Field works supplies: It’s a kit that contains Bag, Identity card/badge 
laminated for each interviewer and project staff and stationery required for 
field work. Cost is generated by calculating each field kit @ 500 INR 
approximately. 

 Recurring stationery expenditure: Includes materials required for office use 
and field work like pen, pencil, paper etc. Totaling @ 2000 INR per month 
approximately. 

 Phone charge/ sim card: All the 4 interviewers and 1 supervisor , 1Project 
coordinator will be provided with a Sim card in the beginning of the study and 
every month it will be recharged with top-up for the period of data collection, 
for communication with the project coordinator and for contacting the study 
participants etc., totaling @ 1800 INR per month approximately. 

 Flash cards and health education materials: Approximately 250, they will be color 
printed and laminated. Cost is generated at @70 INR per card including lamination. 

 Monthly Internet WIFI rental charges: Includes WIFI recharge at the project 
office for communication /Skype calls etc. with Emory University and 
elsewhere. It is calculated considering @ 1500 INR per month total for 24 
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months. 
 Computer: it will be based at the project office to be used for data entry,

data management, and analysis. BLDE (Deemed to be University) d o e s  
n o t  p r o v i d e  a  restricted access computer for entering and storing 
data. The computer will be used for the sole purpose of this project, password 
protected, and stored in a secure cabinet. Cost is calculated based on the 
present rate of the standard company desktop sets available at the market. 

 Printer/copier/fax:Used for printing and copying of questionnaires, information 
sheets, consent forms, training manuals, and other project related materials. 
Cost is calculated based on the present rate of the standard company printer/
copier/fax sets available at the market.

 Antivirus:Used for protection of compiled and analyzed data entered in the 
desktop.Cost is calculated based on the present rate of the standard company 
antivirus available at the market for two years.

Travel: 
 Local travel and field work:It includes van rental including fuel charges

accommodating minimum 6-7 people excluding the driver for travel of field teams,
project staff for 9 months in 1st year and 6months in 2nd year. Calculated @
1520INR per day (Hiring charges and Fuel) approximately.

Other expenses: 

 Translation/back translation of the survey instrument: Translation of study forms and
documents into Kannada (local language) and back-translation into English to ensure
accuracy of translation. It is calculated @ 30 INR per module of approximately.

 Incentives for the participants: Incentives will be given to all the study participants @
500 INR per participants/ approximately for 2-3 visits in 2 years.
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APPENDIX C 
SAMPLE INVOICE 

 
YOUR INSTITUTION 

ADDRESS 
TELEPHONE/FAX 

 
 
TO: EMORY UNIVERSITY        INVOICE DATE: 
 Via E-mail: invoices@emory.edu      (YOUR ACCOUNT IDENTIFIER): 

ATLANTA, GA 30322        INVOICE#: 
  
CONTACT/AWARD NO:   38963NIH-Armenia/R01 TW010664 

REIMBURSABLE EXPENSES FROM:   THRU 

AMOUNT FOR THE CURRENT PERIOD $ 

 
      CURRENT EXPENSES   CUMULATIVE 
EXPENSES 
 
SALARY/WAGES 
FRINGE BENEFITS (Rate:  %) 
CONSULTANTS 
COMMUNICATIONS 
SUPPLIES 
TRAVEL 
EQUIPMENT 
PATIENT CARE 
OTHER                        _______________             ________________ 
 
 
TOTAL DIRECT COSTS 
INDIRECT COST  (Rate:      %)         _______________             ________________ 
  
 
TOTAL EXPENSES        _______________                ________________  
 
 
By signing this report, I certify to the best of my knowledge and belief that the report is true, complete, and 
accurate, and the expenditures, disbursements and cash receipts are for the purposes and objectives set 
forth in the terms and conditions of the Federal award. I further certify that payment made by EMORY under 
this Agreement shall not duplicate reimbursement of costs and services which are received from other 
sources. I am aware that any false, fictitious, or fraudulent information, or the omission of any material fact, 
may subject me to criminal, civil or administrative penalties for fraud, false statements, false claims or 
otherwise. (U.S. Code Title 18, Section 1001 and Title 31, Sections 3729–3730 and 3801–3812). 
       

CERTIFIED CORRECT BY:  
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PREAMBLE 

Memorandum of Understanding (MoU) on Research Work between the Department 

of Physics, Karnatak University, Dharwad and the BLDE University, Vijayapur. 

The purpose of this MOU is to formalize the on-going research collaboration between  

Karnatak University, Dharwad, represented by Prof. J.R.TonannavarM.Sc.PhD., as 

Principal Investigator I and Prof. (Smt) Jayashree V.Yenagi M.Sc.PhD., as Co-

investigator, and BLDE University, Vijayapur, represented by Dr. S.B. Patil M.D.M.Ch., 

as Principal Investigator II, Head of the Department of Urology, Shri B.M. Patil 

Medical College, Hospital and Research Centre. 

BACKGROUND: 

The research programs and missions of the Karnatak University, Dharwad and BLDE 

University, Vijayapur, are complementary. The on-going collaboration by both the 

Research Groups is about the identification of mineral compositions in renal calculi 

(kidney/ureter/bladder stones) removed from patients suffering from Urolithiasis at 

B.M.Patil Medical College, Hospital and Research Center, Vijayapur. The collaboration 

by both the Research Groups has produced valuable Raman and IR spectral data, analysis 

and publication of mineral compositions in renal calculi of some patients.  

AIMS AND OBJECTIVES:  

The on-going collaboration by both the Research Groups is about the identification of 

mineral compositions in renal calculi (kidney/ureter/bladder stones) removed from 

patients suffering from Urolithiasis at B.M.Patil Medical College, Hospital and Research 

Center, Vijaypur. The method of analysis is based on using highly accurate and reliable 

Raman and IR spectroscopy techniques Both Dr.J.R.Tonannavar and Dr.Jayashree 

Yenagi provide expertise in Raman and IR spectroscopic analysis, while Dr.S.B.Patil 

provides expertise in the analysis of aetiological and clinical aspects of the disease. 

It is proposed that the outcome of the research would lead to a creation of  unique spectral 

profile data of the patients thereby contributing to the health care of the patients in and 

around Vijayapur. 

 



2 
 

ROLES AND RESPONSIBILITIES: 

Each party (party means Karnatak University, Dharwad/BLDE University, Vijayapur) 

intends to implement the following provisions of this MOU, under the responsibility of 

the Vice- Chancellor of Karnatak University, Dharwad and Vice-Chancellor of BLDE 

University. Both the parties agree to confer permission on any release or publication of 

data generated through jointly conducted research. Karnatak University, Dharwad or 

BLDE University, Vijayapur, agree to strive toward co-authorship of publicatiolis. All 

data and models resulting from the research efforts conducted under this MOU may be 

placed in the public domain. 

 

LIMITATIONS: 

A) All commitments made in this MOU are subject to the availability of appropriated 

funds and each party's budget priorities. Nothing in this MOU, in and of itself, 

obligates the either University  to expend appropriations or to enter into any 

contract, assistance agreement, interagency agreement, or other financial 

obligation.  

 

B) This MOU is neither a fiscal nor a funds obligation document. Any endeavour 

involving reimbursement or contribution of funds between the parties to this MOU 

will be handled in accordance with applicable regulations and procedures of the 

parties, and will be subject to separate subsidiary agreements that will be effected 

in writing by representatives of both parties. 

PROPRIETARY INFORMATION: 

To carry out the joint work resulting from this MOU, the BLDE University may need to 

disclose proprietary information to Karnatak University, Dharwad. For the purpose of this 

MOU, proprietary information is defined as information that an affected business claims 

to be confidential and is not otherwise available to the public. Karnatak University, 

Dharwad agrees not to disclose, copy, reproduce or otherwise make available in any form 

whatsoever to any other person, firm, corporation, partnership, association or other entity 

information designated as proprietary or confidential information without consent of the 

BLDE University. 
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COMPLEMENTARY INFORMATION  

ANNEXURE I 
 

1. NAME OF THE RESEARCHERS 

AND 

ADDRESS 

 

 

(1)DR. S. B. PATIL 

PROFESSOR AND HEAD OF 

DEPARTMENT OF UROLOGY 

 

(2)DR. JAGDISH R. TONANNAVAR 

PROEFESSOR, DEPT OF PHYSICS 

 

2. NAME OF THE INSTITUTION (1)SHRI B.M. PATIL MEDICAL 

COLLEGE, HOSPITAL AND 

RESEARCH CENTER 

BLDE UNIVERSITY  

BIJAPUR – 586103 

KARNATAKA. 

(2) KARNATAK UNIVERSITY 

PAVATE NAGAR 

DHARWAD – 580 003 

KARNATAKA 

 

3. TITLE OF THE TOPIC ANALYSIS OF URINARY CALCULI IN 

PATIENTS WITH UROLITHIASIS BY 

RAMAN AND IR SPECTROMETRIC 

ANALYSIS 

4. BRIEF RESUME OF THE INTENDED 

WORK 

 

4.1  NEED FOR THE STUDY 

 

4.2 AIMS &  OBJECTIVES OF THE 

STUDY 

 

 

 

 

 

REFER ANNEXURE I 

 

 

REFER ANNEXURE II 

 

 

 

 

 

 

 

 





6 
 

NEED FOR THE STUDY AND REVIEW OF LITERATURE 

The lifetime prevalence of kidney stone disease is estimated at 1% to 15%, with the 

probability of having a stone, varying according to age, gender, race, and geographic 

location. In the United States, the prevalence of stone disease has been estimated at 10% to 

15% [1,3,4,5]. Kidney stone disease is a common disease with multifactorial 

etiopathogenesis [1,2]. The majority of stone formers have disturbances either in the 

metabolism and excretion of stone constituents or in promoters 6 and inhibitors of 

crystallization 7. Clinical and epidemiological studies have documented that several types of 

risk factors are involved in disease etiology, such as dietary habits, warm climate, and 

familial occurrence[1,8]. The identification of the components of kidney stones is essential 

as it provides information that could be useful for doctors to find out the underlying cause of 

kidney stones and to decide whether to treat kidney stone patients medically or surgically.  

A study of the chemical composition of renal stones is important for understanding their 

etiology as well. And the therapy for the stone disease is usually based on the analysis of 

calculi, permitting a proper management of the disease and the prevention of its recurrence.  

Specially, highly accurate and reliable Fourier Transform IR and Raman spectrometry 

method are helpful here[10-13]. While IR technique is very popular, the Raman method 

strongly complements IR and together the two methods provide a highly reliable spectral 

data for identification of     mineral species in kidney stones. This analysis is essential to 

guide therapy. 

 
OBJECTIVE OF THE STUDY 

This study is to investigate the mineral composition and type of kidney stones in patients 

suffering from urolithiasis by using  Raman and FTIR Spectrometric methods. 
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ANNEXURE – II 

 

OBJECTIVE OF THE STUDY: 

Compositional Analysis of Urinary Calculi in Patients with Urolithiasis by Raman and 

IR Spectrometric Techniques 

By 

 

Dr.J.Tonannavar,M.Sc,PhD, Professor and Dr.Jayashree Yenagi, M.Sc,PhD, Professor 

Vibrational Spectroscopy Group, Department of Physics, Karnatak University, Dharwad 

And 

Dr.Siddangouda B.Patil,MD, MCh, Professor 

Head, Department of Urology, Shri B.M.Patil Medical College and Hospital Bijapur 

BLDE University, Bijapur 

  

I. Introduction: 

Patients suffering from Urolithiasis are treated at the Department of Urology, BLDE 

University’s Shri B.M.Patil Medical College and Hospital Bijapur. Conventional techniques 

such as chemical wet method and X-ray of urinary calculi of the patients located in kidney, 

ureter and bladder (KUB) are employed before diagnosis is undertaken. However, these 

methods are not accurate for guiding diagnosis. Therefore, it is proposed to employ other 

well-proven modern physical techniques that are very accurate, reliable and sensitive for 

determining mineralogical chemical components in the samples of kidney stones both at the 

qualitative and quantitative levels. The physical techniques include IR spectroscopic and X-

ray diffraction analysis. Another complementary technique to IR, called Raman 

spectroscopy, can also employed. 

A condition of the formation of mineral containing stones in the human urinary tract 

is a common health disorder affecting men and women all over the world. People belonging 
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to all age groups – even less than 1 year to 70 years olds -, with male to female ratio of 2:1, 

are affected by the disease. Incidence of Urolithiasis is only rising with substantial suffering 

and financial cost to patients. Coming under the Stone Belt nations, it is estimated that over 

two million Indians are suffering from Urolithiasis with incidences and compositions of 

calculi being geographic-, diet- lifestyle- and genetic predisposition-specific. All this calls 

for an accurate analysis of chemical (mineralogical) constituents at molecular and structural 

levels in the stones as precursor investigation to complement diagnosis and management of 

the disease.  

II. Techniques of Analysis: Among the physical methods employed including the X-ray 

diffraction analysis, IR spectroscopic technique provides accurate mineral compositional 

analysis of stones with more than 90 per cent success rate. The technique works on the 

principle of absorption and detection of IR radiation by vibrationg chemical functional 

groups which make up molecules and whose network in turn constitutes into mineral solids 

(stones). The functional groups have characteristic vibrational frequencies and can be used 

as ‘finger print’ for the identification of the groups. The instrument technology 

incorporating Fourier Transform principle for IR analysis has matured, providing highest 

sensitivity, reproducibility and resolution for very accurate compositional analysis. Strongly 

complementary to IR spectroscopy is Raman spectroscopy which fundamentally works on 

the phenomenon of scattering of light radiation by the samples. While the Raman technique 

gives the same information as IR, more often it is complementary and a strong substitute for 

structural analysis. It also has the advantage of simple sample handling comapred to IR. 

Imaging techniques are also available which enable us to see surface morphology at 

nanometer scale thereby providing greater details than the conventional microscopy. The 

imaging techniques include Scanning Electron Microscope (SEM) and Atomic Force 

Microscope (AFM). Besides, X-ray diffraction analysis provides structural details such as 
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type of mineral – whewellitw or whedellite – with arrangement of molecular functional 

groups and bond lengths and bond angles and other details.  

III. Materials: 

The typical mineral compounds present in stone samples are: 

Common chemical compounds present as mineral constituents in stone 

samples: 

 

1. calcium oxalate monohydrate, 

2. calcium oxalate dihydrate,  

3. pentacalcium hydroxytriphosphate,  

4. tricalcium phosphate,  

5. calcium hydrogen phosphate dihydrate, 

6.  magnesium ammonium phosphatehexahydrate,  

7. magnesium hydrogen phosphate trihydrate, 

8. calcium sulphate dihydrate,  

9. calcium carbonate,  

10. uric acid,  

11. uric acid dihydrate, 

12.  ammonium acid urate, 

13.  sodium acid uratemonohydrate,  

14. cystine  

15.  xanthine 

 

These chemicals will be procured for IR and Raman spectral measurements and other 

studies. 

 

IV. Experimental Methodology:  

 

In determining percenatge compositions of components of mineral inclusions in stone 

samples, IR and Raman spectral measurements may be used as for approximate estimations. 

However, for more reliable estimation, it is required to create reference spectral library of 

pure materials and their mixtures with known concentrations in order to make comparison 

with sample spectra and deduce the quantitative percentage of components. These methods 

will be employed in the  

proposed study. Apart from making spectral measurements of the pure mineral compounds 

for  

comparative and deductive study, theoretical ab initio modeling calculations will be carried 

out which give rise to IR and Raman spectra and a host of other properties to aid 
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experimental analysis. The FT-IR and Raman spectrometer facilities and AFM available at 

USIC, Karnatak University, Dharwad, will be used for measurements. Other measurements 

on X-ray diffractometer and SEM will be carried out outside of Karnatak University as and 

when necessary. Collection of samples will be done by the Department of Urology, BLDE 

University’s Shri B.M.Patil Medical College and Hospital. The sample handling, 

preparation and IR/Raman spectral measurements will be carried out at Karnatak 

University.  

V. Research Personnel: 

The proposed study includes analysis of a large number of stone samples using the above 

techniques, spread over months (say, 24 months), a dedicated research personnel is required 

for performing the measurements. The Vibrational Spectroscopy Group has assigned one 

full-time student, Kumari Gauri Deshpande, to the investigation leading to a PhD thesis. 

The thesis will be submitted by her to Karnatak University for the award of PhD degree.  

VI. Deliverables: 

A series of IR and Raman spectral measurements have been carried out.  Analysis of the 

spectra show that the major chemical constituent are calcium oxalate monohydrate, calcium 

oxalate dihydrate, calcium hydrogen phosphate dihydrate, pentacalcium 

hydroxytriphosphate, etc, in most of the samples and uric acid in one sample. Spectra of the 

pure mineral compounds for comparative analysis will be undertaken with a view to create a 

Reference Library for patients treated for  future routine analysis of stone samples. Further, 

AFM images of some samples also have been recorded.     

In the second round of study, twenty bladder stones have been sublect to Raman and IR 

spectral mesurements. The study of bladder stones is rare and the present study is expected 

to lead to revealing results. The spectral data is in a state of analysis. 

VII. Publication of Results 

Results and analysis of the proposed studies will be presented at conference/symposia and 

published as full papers in peer-reviewed journals. The anonmity of the patients will be 

maintained throughout the investigations. Authorship will be shared between the two 

Groups.  All the results and analysis will be, as proposed, the material for a Ph D thesis to 

be submitted by the research student assigned to the study. Exchange of results for  





12 
 

ANNEXURE – III 

MATERIALS AND METHODS 

SOURCE AND METHOD OF COLLECTION OF DATA: 

- Stones removed from patients who are admitted with clinical diagnosis of urinary 

calculi under urology in BLDEU’s SHRI B. M. PATIL MEDICAL COLLEGE  

HOSPITAL AND RESEARCH CENTRE, BIJAPUR are taken as subjects for this 

study. 

- After taking the informed consent, data would be collected using a proforma. 

- The specimens are first washed carefully with distilled deionized water and dried with 

dry air for several hours. 

 

INCLUSION CRITERIA: 

• All patients suffering from urolithiasis undergoing intervention. 

EXCLUSION CRITERIA: Not able to procure calculi/fragments for analysis. 

INVESTIGATIONS / INTERVENTIONS 

Investigations or interventions required in this study are routine standardized procedures. 

These investigations are required as routine before taking any patient for stone removal: 

1. Complete blood count. 

2. Urine  Routine 

3. Serum creatinine. 

4. Ultrasonography of abdomen and pelvis. 

5. CT Scan or IVU as required 
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ANNEXURE – IV 
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ANNEXURE V 

SAMPLE INFORMED CONSENT FORM 

B.L.D.E.U.’s SHRI B.M. PATIL MEDICAL COLLEGE HOSPITAL AND RESEARCH 

CENTRE, BIJAPUR – 586103, KARNATAKA 

TITLE OF THE PROJECT:        ANALYSIS OF URINARY CALCULI IN 

PATIENTS WITH UROLITHIASIS BY 

USING FTIR AND RAMAN METHODS  

PRINCIPAL INVESTIGATOR-I:             Dr. S. B. PATIL 

PROFESSOR AND HEAD OF THE     

DEPARTMENT OF UROLOGY  

    

PRINCIPAL INVESTIGATOR-II:    Dr.JAGDISH R.TONANNAVAR 

   PROFESSOR, DEPT OF PHYSICS 

   KARNATAK UNIVERSITY, DHARWAD 

PURPOSE OF RESEARCH: 

I have been informed that this study will analyse the effectiveness of FTIR and 

Raman FTIR method for stone analysis which helps in preventing the recurrence of stones 

as well as morbidity associated with stone diseases.  

I have been explained about the reason for doing this study and selecting me/my 

ward as a subject for this study. I have also been given free choice for either being included 

or not in the study. 

BENEFITS: I understand that my participation in this study will help to analyse the 

effectiveness of these different methods of stone analysis and helps in guiding the 

management of stone disease. 

CONFIDENTIALITY: 

 I understand that medical information produced by this study will become a part of 

this Hospital records and will be subjected to the confidentiality and privacy regulation of 

this hospital. Information of a sensitive, personal nature will not be a part of the medical 

records, but will be stored in the investigator’s research file and identified only by a code 

number. The code key connecting name to numbers will be kept in a separate secure 

location. 

 If the data are used for publication in the medical literature or for teaching purpose, 

no names will be used and other identifiers such as photographs and audio or video tapes 

will be used only with my special written permission.  
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REQUEST FOR MORE INFORMATION: 

 I understand that I may ask more questions about the study at any time. Dr. S. B. 

Patil will be available to answer my questions or concerns. I understand that I will be 

informed of any significant new findings discovered during the course of this study, which 

might influence my continued participation. 

 If during this study, or later, I wish to discuss my participation in or concerns 

regarding this study with a person not directly involved, I am aware that the social worker of 

the hospital is available to talk with me. 

 And that a copy of this consent form will be given to me for keep for careful 

reading. 

REFUSAL OR WITHDRAWAL OF PARTICIPATION: 

 I understand that my participation is voluntary and I may refuse to participate or may 

withdraw consent and discontinue participation in the study at any time without prejudice to 

my present or future care at this hospital. 

 I also understand that Dr. S. B. Patil will terminate my participation in this study at 

any time after he has explained the reasons for doing so and has helped arrange for my 

continued care by my own physician or therapist, if this is appropriate. 

 I understand that by my agreement to participate in this study, I am not waiving any 

of my legal rights. 

 

I have explained to _________________________________________ the purpose 

of this research, the procedures required and the possible risks and benefits, to the best of 

my ability in patient’s own language. 

 

 

(Investigator-I) 
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STUDY SUBJECT CONSENT STATEMENT: 

 I confirm that Dr. S. B. Patil has explained to me the purpose of this research, the 

study procedure that I will undergo and the possible discomforts and benefits that I may 

experience, in my own language. 

 I have been explained all the above in detail in my own language and I understand 

the same. Therefore I agree to give my consent to participate as a subject in this research 

project. 

______________________________    _________________ 

  (Participant)        Date 

 

______________________________    _________________ 

 (Witness to above signature)       Date  
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¸ÀªÀÄäw ¥ÀvÀæ 

©.J¯ï.r E «±Àé«zÁå®AiÀÄ, ²æÃ ©.JA ¥ÁnÃ® ªÉÊzÀåQÃAiÀÄ ªÀÄºÁ«zÁå®AiÀÄ D¸ÀàvÉæ ºÁUÀÆ ¸ÀA±ÉÆÃzsÀ£Á 

PÉÃAzÀæ «dAiÀÄ¥ÀÄgÀ 586103 

 

¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ ºÉ¸ÀgÀ  : K£Á°¹¸ï D¥ï AiÀÄÄj£Àj PÁå¯ïPÀå¯ÉÊ E£ï ¥ÉÃ±ÀAlì «xï AiÀÄÄgÉÆÃ   

°yAiÀiÁ¹¸ï ¨ÉÊ AiÀÄÆ¤AUï J¥sï.n.L.Dgï KAqï gÁªÀÄ£ï ªÉÄxÉqÀì 

¥ÀæzsÁ£À ¸ÀA±ÉÆÃzsÀPÀ I   :  qÁ.J¸ï.© ¥ÁnÃ® ¥ÁæzsÁå¥ÀPÀgÀÄ ºÁUÀÆ ªÀÄÄRå¸ÀÜgÀÄ AiÀÄÆgÁ¯Áf  
«¨sÁUÀ 

¥ÀæzsÁ£À ¸ÀA±ÉÆÃzsÀPÀgÀÄII:   qÁ.dUÀ¢Ã±À vÉÆÃ£ÀªÀßªÀgÀ, ¥ÁæzsÁå¥ÀPÀgÀÄ ¨sËvÀ±Á¸ÀÛç «¨sÁUÀ, PÀ£ÁðlPÀ  
   «±Àé«zÁå®AiÀÄ zsÁgÀªÁqÀ  

¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ GzÉÝÃ±À: ªÀÄÆvÀæ d£ÀPÁAUÀ ºÁUÀÆ ªÀÄÆvÀæPÉÆÃ±ÀUÀ½UÉ ¸ÀA§AzsÀ¥ÀlÖ ««zsÀ 

ºÀgÀ¼ÀÄUÀ¼À ¸ÀAgÀZÀ£É PÀÄjvÁV CzsÀåAiÀÄ£À ªÀiÁqÀÄªÀÅzÀÄ. 

 

 ªÀÄÆvÀæ «¸Àdð£ÀPÁAUÀ ªÀÇåºÀ ¸ÀA§AzsÀ ºÀgÀ¼ÀÄUÀ¼À «±ÉèÃµÀuÉAiÀÄ°è §¼À¸ÀÄªÀ K¥sï.n.L.Dgï ºÁUÀÆ 

gÁªÀÄ£ï «zsÁ£ÀUÀ¼À PÁgÀåPÀëªÀÄvÉAiÀÄ£ÀÄß F CzsÀåAiÀÄ£À ¤gÀÆ¢ü¸ÀÄvÀÛzÉ JA§ÄªÀÅzÀgÀ PÀÄjvÁV ¸ÀA±ÉÆÃzsÀPÀgÀÄ 

£À£ÀUÉ «ªÀj¸ÀÄvÁÛgÉ. ªÀiÁvÀæªÀ®è F «zsÁ£ÀUÀ½AzÀ ºÉZÀÄÑ ªÀÄgÀPÀ½¸ÀzÀAvÉ ºÁUÀÆ eÉÆvÉ eÉÆvÉUÉ 

JzÀÄgÁUÀ§ºÀÄzÁzÀ gÉÆÃUÀUÀ¼À£ÀÄß ¤ªÁj¸À§ºÀÄzÀÄ JA§ÄzÀgÀ PÀÄjvÁV «ªÀj¸ÀÄvÁÛgÉ. 

£À£Àßö£ÀÄß /£À£Àß ªÀÄUÀÄªÀ£ÀÄß CzsÀåAiÀÄ£ÀPÉÌ DAiÉÄÌ ªÀiÁrPÉÆAqÀ PÁgÀtªÀ£ÀÄß CªÀgÀÄ w½¹gÀÄvÁÛgÉ. CzsÀåAiÀÄ£ÀzÀ°è 

£À£ÀUÉ ªÀÄÄPÀÛ DAiÉÄÌAiÀÄ£ÀÄß CªÀgÀÄ ¤ÃrgÀÄvÁÛgÉ  

¥ÀæAiÉÆÃd£ÉUÀ¼ÀÄ 

F CzsÀåAiÀÄ£ÀzÀ°è £Á£ÀÄ ¨sÁUÀªÀ»¸ÀÄªÀÅzÀjAzÀ ¸ÀA±ÉÆÃzsÀPÀjUÉ ºÀgÀ¼ÀÄ «±ÉèÃµÀuÉAiÀÄ°è ªÉÄÃ¯ÁÌtÂ¹zÀ 

«zsÁ£ÀUÀ¼À PÁgÀåPÀëªÀÄvÉAiÀÄ£ÀÄß ¥ÀvÉÛ ºÉZÀÑ®Ä ¸ÁzsÀåªÁUÀ§ºÀÄzÀÄ ªÀiÁvÀæªÀ®è ºÀgÀ¼ÀÄ aQvÉìUÉ CzsÀåAiÀÄ£ÀzÀ 

¥sÀ®±ÀÄæw ¸ÀºÁAiÀÄ ªÀiÁqÀ§ºÀÄzÀÄ. 

UË¥ÀåvÉ: 

 F CzsÀåAiÀÄ£À¢AzÀ ®¨sÀåªÁUÀÄªÀ ªÉÊzÀåQÃAiÀÄ ªÀiÁ»w D¸ÀàvÉæ zÁR¯ÁwAiÀÄ MAzÀÄ CA±ÀªÁVzÀÄÝ 

UË¥ÀåvÉ¬ÄAzÀ PÁ¥ÁrPÉÆAqÀÄ§gÀÄªÀÅzÀgÀ PÀÄjvÀÄ £À£ÀUÉ……………… 

 ªÀåQÛAiÀÄ ¸ÀÆPÀëöä ºÁUÀÆ ªÀAiÀÄQÛPÀ ªÀiÁ»wAiÀÄÄ D¸ÀàvÉæAiÀÄ zÁR¯ÁwUÉ ¸ÀA§AzsÀ ¥ÀqÀÄªÀÅ¢¯Áè 

§zÀ¯ÁV CAvÀºÀ ¸ÀAUÀwUÀ¼À£ÀÄß CzsÀåAiÀÄ£ÀPÁgÀgÀÄ vÀªÀÄä ¸ÀA±ÉÆÃzsÀ£Á PÀqÀvÀzÀ°è eÉÆÃ¥Á£ÀªÁV Ej¸ÀÄvÁÛgÉ 

ªÀiÁvÀæªÀ®è «±ÉÃµÀ UÀÄgÀÄw£À ¸ÀASÉåAiÀÄ£ÀÄß CzÀPÉÌ ¤ÃqÀÄvÁÛgÉ ºÉ¸ÀgÀ£ÀÄß ¥ÀvÉÛºÀZÀÄÑªÀ UÀÄgÀÄw£À ¸ÀASÉåAiÀÄ£ÀÄß 

¥ÀævÉåPÀªÁV ¨sÀzÀæ eÁUÀzÀ°è Ej¸À¯ÁUÀÄvÀÛzÉ. 

 ªÀiÁ»wAiÀÄ£ÀÄß ¥ÀæPÀn¸ÀÄªÁUÀ CxÀªÁ «zsÁåyðUÀ½UÉ PÀ®¹PÉÆqÀÄªÁUÀ- ªÀåQÛAiÀÄ ºÉ¸ÀgÀ£ÀÄß 

§¼À¸À¨ÁgÀzÀÄ MAzÉÆªÉÄä ªÀåQÛAiÀÄ ¥ÀvÉÛ ºÀZÀÑ§®è ¨sÁªÀavÀæ, zsÀé¤/zÀÈ±Àå ¸ÀÄgÀ½UÀ¼À£ÀÄß §¼À¹PÉÆ¼ÀîªÀAvÀºÀ 

¸ÀAzÀ¨sÀð §AzÀ°è «±ÉÃµÀ °TvÀ ¥ÀgÀªÁ¤UÉAiÀÄ£ÀÄß ªÀåQÛ¬ÄAzÀ ¥ÀqÉzÀÄ PÉÆ¼Àî¨ÉÃPÁUÀÄvÀÛzÉ. 

 

ºÉaÑ£À ªÀiÁ»wUÁV PÉÆÃjPÉ  
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 CzsÀåAiÀÄ£ÀzÀ AiÀiÁªÀÅzÉÃ ¦Ã¼É, £Á£ÀÄ CzsÀåAiÀÄ£ÀPÁgÀjUÉ C£ÀÄªÀiÁ£À §AzÁUÀ ¥Àæ±ÉßUÀ¼À£ÀÄß 

PÉÃ¼À§ºÀÄzÀÄ. qÁ. J¸ï © ¥ÁnÃ®gÀÄ £À£Àß ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¸À®Ä ¸ÀzÁ ®¨sÀåjgÀÄvÁÛgÉ. CzÀåAiÀÄ£ÀzÀ 

ªÉÃ¼ÀAiÀÄ°è ¥ÀvÉÛºÀZÀÑ¯ÁzÀ ºÉÆ¸À ¸ÀAUÀwUÀ¼À£ÀÄß CªÀgÀ £À£ÀUÉ «ªÀj¸À¨ÉÃPÁUÀÄvÀÛzÉ. CzsÀåAiÀÄ£ÀzÀ°è £Á£ÀÄ 

¨sÁUÀªÀ»¸ÀÄªÀzÀ£ÀÄß ªÀÄÄAzÀÄªÀgÉ¸À¨ÉÃPÉÃ CxÀªÁ ¨ÉÃqÀªÉÃA§ÄzÀ£ÀÄß F ¸ÀAUÀw ¤zsÀðj¸À§ºÀÄzÀÄ.  

CzsÀåAiÀÄ£À ªÉÃ¼ÉAiÀÄ°è CxÀªÁ D£ÀAvÀgÀ £À£Àß ªÀiÁ»wUÁV F M¦àUÉ ¥ÀvÀæzÀ ¢é¥ÀæwAiÉÆAzÀ£ÀÄß £Á£ÀÄ ¥ÀqÉzÀÄ 

PÉÆ¼Àî§ºÀÄzÀÄ. ¨sÁUÀªÀ»¸ÀÄ«PÉ¬ÄAzÀ »A¥ÀqÉAiÀÄÄªÀÅzÀÄ/¤gÁPÀgÀuÉ  

 £Á£ÀÄ ¸Àé-EZÉÑ¬ÄAzÀ F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄwÛzÀÄÝ AiÀiÁªÀÅzÉÃ ¸ÀªÀÄAiÀÄzÀ°è £Á£ÀÄ £À£Àß 

¸ÀªÀÄäwÛAiÀÄ£ÀÄß »A¥ÀqÉzÀÄ ¨sÁUÀªÀ»¸ÀÄªÀzÀ£ÀÄß ¤°è¸À§ºÀÄzÀÄ.  

 «±ÉÃµÀ ¸ÀAzÀ¨sÀðzÀ°è ¸ÀPÁgÀtªÁV qÁ. J¸ï © ¥ÁnÃ®gÀÄ £À£Àß£ÀÄß vÀªÀÄä CzsÀåAiÀÄ£À¢AzÀ £ÀªÀÄä£ÀÄß 

ºÉÆgÀVlÄÖ, ¸ÀÆPÀÛ ¥ÀÆgÀPÀ aQvÉìUÁV £À£Àß DAiÉÄÌ ªÀåzÀågÀ°è aQvÉì ¥ÀqÉAiÀÄ®Ä ¸ÀºÀPÀj¸À§ºÀÄzÀÄ. 

 F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀ «µÀAiÀÄzÀ°è £Á£ÀÄ AiÀiÁªÀÅzÉÃ £ÁåAiÀiÁAUÀ jÃvÁå ºÀPÀÄÌUÀ¼À£ÀÄß 

§¼À¹PÉÆ¼ÀîªÀÅ¢®è. 

 £Á£ÀÄ____________ EªÀjUÉ F ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ GzÉÝÃ±À «¢ü «zsÁ£ÀUÀ¼ÀÄ, C¸ÀRå ºÁUÀÆ 

¥ÀæAiÉÆÃd£ÀUÀ¼ÀÄ PÀÄjvÁV gÉÆÃVAiÀÄ ªÀiÁvÀÈ ¨sÁµÉAiÀÄ°è £À£Àß ¸ÁªÀÄxÀåðPÉÌ£ÀÄUÀÄtªÁV «ªÀj¹zÉÝÃ£É. 

¸ÀA±ÉÆÃzsÀPÀ I    

¨sÁUÀAiÀiÁUÀÄªÀ C¨sÀåyðAiÀÄ , ¸ÀªÀÄäw ºÉÃ½PÉ  

 £Á£ÀÄ F ªÀÄÆ®PÀ zsÀÈqÀ¥Àr¸ÀÄªÀzÉÃ£ÉAzÀgÉ qÁ.J¸ï © ¥ÁnÃ® CªÀgÀÄ ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ GzÉÝÃ±À 

M¼ÀUÁUÀ¨ÉÃPÁVgÀÄªÀ «¢ü «zsÁ£ÀUÀ¼ÀÄ, JzÀÄgÁUÀ§ºÀÄzÁzÀ PÉèÃ±À ºÁUÀÆ _______ PÀÄjvÁV £À£Àß ªÀiÁvÀÈ 

¨sÁµÉAiÀÄ°è w½¹zÁÝgÉ. 

 ªÉÄÃ¯ÁÌtÂ¹zÀ J®è ªÀiÁ»wUÀ¼À£ÀÄß CzsÀåAiÀÄ£ÀPÁgÀgÀÄ £À£Àß ªÀiÁvÀÈ ¨sÁµÉAiÀÄ°è £À£ÀUÉ CxÀðªÁUÀÄªÀ 

jÃwAiÀÄ°è w½¹gÀÄvÁÛgÉ.  

 DzÀÄzÀjAzÀ F CzsÀåAiÀÄ£ÀzÀ°è C¨sÀåyðAiÀiÁV ¨sÁUÀªÀ»¸ÀÄªÀ ¤nÖ£À°è ¸ÀªÀÄäwAiÀÄ£ÀÄß PÉÆqÀ®Ä F 

ªÀÄÆ®PÀ £Á£ÀÄ M¦àgÀÄvÉÛÃ£É. 

 

C¨sÀåyð                                                ¢£ÁAPÀ 

¸ÁQë ¸À»                                               ¢£ÁAPÀ 
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ANNEXURE – VI 

SCHEME OF CASE TAKING: 

 

1) Name:        

2) Age:        IP NO: 

3) Sex:        DOA: 

4) Religion:        DOS: 

5) Occupation:        

6) Residence: 

7) CHIEF COMPLAINTS: 

 

 

8) HISTORY: 

 

 

9) EXAMINATION: 

   

 

 

 

 

10) INVESTIGATION: 

 BLOOD:  Hb                        URINE:  Albumin: 

 TC  :           Sugar: 

 DC:                   Microscopy: 

 ESR:   

 BT, CT: 

  SERUM CREATININE: 

  RBS: 

           USG ABDOMEN: 

           CT-Scan KUB: 

 

           METABOLIC WORK-UO: 

 

  14) FINAL DIAGNOSIS: 

 SITE: 

 SIZE: 

 HF UNITS: 
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TITLE OF THE STUDY 

 
“MOLECULAR DIAGNOSIS OF HUMAN BRUCELLOSIS BY REAL TIME PCR” 

 

Brucellosis is a zoonotic disease produced by Brucellae, Gram-negative bacteria that cause 

major worldwide economic losses due to infection of livestock. The pathogenesis of the 

resulting disease, called brucellosis, is mostly linked to the ability of Brucella to survive and 

replicate intracellular in host cells by expressing several cell envelope molecules that 

contribute to the control of the intracellular trafficking of the pathogen. Brucellosis in humans 

is almost always associated with infected domestic and wild animals or their products and 

poses more risk to farmers, animal handlers, abattoir workers and veterinarians. It causes a 

debilitating disease with unspecific symptoms comparable to other febrile conditions such as 

malaria, which may be chronically disabling. Treatment of human brucellosis is long and 

costly. 

 

NEED FOR THE STUDY: 

The laboratory investigation for brucellosis is usually by isolation of the bacteria or detection 

of anti-Brucella antibodies. Although isolation of the bacteria is the “gold standard”, it 

requires long incubation periods and is seldom successful. Since the identification and 

differentiation of Brucella are laborious and time consuming, molecular approaches have 

been explored to overcome these problems. The conventional polymerase chain reaction 

(PCR) and multiplex PCR typing are capable of identifying Brucella up to species level. 

 
 

METHODOLOGY: 

Extraction and Testing for Presence of Brucella DNA from Serum Samples 

To test directly from clinical material, DNA was extracted from 200 μL of serum using the 

DNeasy Blood and Tissue kit (Qiagen, Hilden, Germany) following the kit protocol. 

Conventional PCR based on the Brucella spp. specific target IS711 (O’Leary et al., 2006) 

was performed for the detection of Brucella. The PCR reaction mixture was prepared with a 

final volume of 25 μL. FastStart 1x PCR buffer with MgCl2 (Roche), 0.4 mM dNTPs, 800 

nM of both forward and reverse primers, 1 unit FastStart Taq DNA polymerase (Roche) with 

5 μL template DNA (from DNeasy extraction). The following oligonucleotide forward (5´ 

GACGAACGGAATTTTTCCAATCCC-3´) and reverse (5´ 



 
 

                                                                                                                                               ..2 

 

-2- 

 TGCCGATCACTTAAGGGCCTTCAT-3´) primers were used during the reaction. 

Thermocycler parameters used were as follows: pre-incubation at 94°C for 5 min, 40 cycles 

of 94°C for 30 sec for heating, 63°C for 30 sec for annealing and 72°C for 1 min for 

extension and final extension step of 72°C for 5 min. We spiked an aliquot of each sample 

with 1 μL of a 1 ngmL-1 dilution of Brucella spp. genomic DNA obtained through phenol 

chloroform extraction (Sambrook et al., 1989) to check for possible inhibition or false 

negatives through PCR. The products of amplification were visualized using a 2% agarose 

gel and a size marker of 1 kb, with a fragment size of 498 bp corresponding to the desired 

IS711 target (O’Leary et al., 2006). Each sample was tested in duplicate and only those that 

generated a product of the correct size on both occasions were identified as Brucella positive. 

 
 

MOLECULAR IDENTIFICATION 

The extracted DNA was subjected to real time PCR for the Brucella spp. specific targeting 

IS711. Primers and probe were developed by using different tools and positive results of the 

experiments were recorded.  

 

BRUCE-LADDER ANALYSIS 

Species-level molecular identification was undertaken by multiplex PCR (Bruce-ladder) 

which was performed as described with the following conditions: Step 1: 95 °C 15 min, Step 

2: 94 °C 30 s, Steps 3: 58 °C 90 s, Step 4: 72 °C 3 min, Step 5: 72 °C 10 min. Step 2, 3 and 4 

was repeated in 25 cycles. The size of the PCR products was analyzed by capillary 

electrophoresis with Bioanalyzer ®, Agilent Technologies, Santa Clara, CA, USA. 

 

IMPORTANCE OF THE STUDY: 

The determination of Brucella spp.would facilitates the investigation and adopt innovative 

strategies for prevention of spread of the disease in human and animal. This assay can be 

used for rapid detection of infection, which will greatly help in the investigation and 

management of sporadic cases and outbreaks. The species identification of Brucella is also 

essential for epidemiological studies of brucellosis. 
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