
R E F E R E N C E S

สาธารณสุข, กระทรวง. ประกาศกระทรวงสาธารณสุข ฉบับท่ี 97 (พ.ศ. 2539) เร่ืองระบุช่ึอและ
จ้ดแบ่งประเภทวัตถุออกฤทธ้ิ ตามความในพระราชบัญญ้ติวัตถุออกฤทธ้ิต่อจิตและประสาท 
พ.ศ. 2518. กรุงเทพมหานคร: กระทรวงสาธารณสุข, 2539. (อัดสำเนา)

Abad, A., and Montoya, A. 1994. Production of monoclonal antibodies for carbaryl from 
a hapten preserving the carbamate group. J. Aoric. Food. Chem. 42: 1818-1823.

Abad, A., Moreno, M.J., and Montoya, A. 1998. Hapten synthesis and production of 
monoclonal antibodies to the N-methylcarbamate pesticide methiocarb.
J. Aoric. Food. Chem. 46:2417-2426.

Abuknesha, R.A., and Maragkou, A. 2004. A high sensitive and specific enzyme
immunoassay for detection o f (3-amanitin in biological fluids. Anal. Clin. Chem. 
379: 853-860.

Andrews, K.M. 1995. Ephedra’s  role a s  a precursor in the clandestine manufacture of 
methamphetamine. J. Forensic. Sci. 40(4): 551-560.

Aoki, K., Hirose, Y and Kuroiwa, Y. 1990. Immunoassay for methamphetamine with a 
new antibody. J. Forensic. Sci. 44: 245-255.

Aoki, A., and Kuroiwa, Y. 1985. A screening method for urinary methamphetamine 
latex agglutination inhibition reaction test. Forensic. Sci. Int. 27: 49-56.

Armbruster, D.A., and Krolak, J.M. 1992. Screening for drugs of abuse with the Roche 
ONTRAK assays. J. Anal. Toxicol. 16(3):172-5.

Badia, R., delà Torre, R., Corcione, ร., and Segura, J. 1998. Analytical approach of 
European Union laboratories to drug of abuse analysis. Drug. Monitor. Toxicol. 
44(4): 790-799.

Barrett, J.T., ed. Textbook of Immunology. 5th Ed, An introduction to เกาทานทochemistry 
and immunobiology, pp. 48-52. Washington: The c.v . Mosby, 1974.

Batteiger, B., Newhall, V., and Jones, R.B. 1982. The use of Tween 20 as blocking 
agent in the immunological detection of proteins transferred to nitrocellulose 
membranes. J. Immunol. Methods 55: 297-307.



122

Bruun, L, Koch, c., Jakobsen, M.H., Pedersen, B., Christiansen, M., and Jens, A. 2001. 
Characterization of monoclonal antibodies raised against different structures 
belonging to the s-triazine group of herbicides. Anal. Chim. Acta. 436: 87-101.

Bureau of Justice A ssistance. 1992. Drug Testing in the Criminal Justice System.
Office of Justice Programs. Bureau of Justice Statistics. บ.ร. Department of 
Justice.

Caraway, K.L., and Koshland, Jr., D.E. 1972. Carbodiimide modification of proteins. 
Methods Enzvmol. 25: 616-623.

Catty, D., and Raykundalia, c . Production and quality control of polyclonal
antibodies. เท D. Catty (ed.), Antibodies, volume I: A practical approach, 
pp. 19-80. Oxford: IRL press, 1988.

Chappey, O., Debray, M.,Niel, E., and Scherrmann, J.M. 1994. Association constants of 
monoclonal antibodies for hapten : heterogeneity of frequency distribution and 
possible relationship with hapten molecular weight. J. Immunol. Methods 
172:219-225.

Cheng, L.T., Kim, S.Y., Chung, A., and Castro, A. 1973. Amphetamine: New  
radioimmunoassay. FEBS LETTERS 36(3): 339-342.

Chester, N., Molttram, D.R., Reilly, T., and Powell, M. 2003. Elimination of ephedrines in 
urine following multiple dosing: the con seq u en ces for athletes, in relation to 
doping control. British J. Clin. Pharmacol. 57(1): 62-67.

Choi, M.J., Gorovits, B.M., Choi, J., Song, K.S.N., and Park, J. 1994. A visual membrane 
immunoassay for the detection of methamphetamine using an enzyme-labeled  
tracer derived from methamphetamine and amphetamine. Biol. Pharm. Bull. 
17(7): 875-880.

Ciabattoni, G. Production of antisera by conventional techniques. เท c . Patrono; and 
B.A. Pedskar (eds.), Radioimmunoassay in basic and clinical pharmacology. 
pp.23-69. Berlin: Springer Verlag, 1987.

Cleeland, R., Christensen, J., Usatequi-Gomez, M., Heveran, J., Davis, R., and
Grunberg, E. 1976. Detection of drugs of abuse by radioimmunoassay: A 
summary data and som e new information. Clin. Chem. 22(6): 712-725.



1 2 3

Cody, J.T. 1990. Detection of D,L-amphetamine 1 อ ,L-methamphetamine and illicit
amphetamine analogs using diagnostic product corporation’s  amphetamine and 
methamphetamine radioimmunoassay. J. Anal. Toxicol. 14: 321-324.

Colbert, D.L., Gallacher, G., and Mainwaring-Burton, R.w. 1985. Single-reagent 
polarization fluoroimmunoassay for amphetamine in urine. Clin. Chem.
31(7): 1193-1195.

Cremer, N.E., C ossen, C.K., Hanson, C.V., and Shell, G.R. 1982. Evaluation and
reporting of enzym e immunoassay determinations of antibody to herpes simplex 
vims in sera and cerebrospinal fluid. J. Clin. Microbiol. 15(5): 815-823.

Dallakian, p„ Budzkiewicz, H., and Brzezinka, H. 1996. Detection and quantitation of 
amphetamine and methamphetamine : Electron impact and chemical ionization 
with ammonia-comparative investigation on shimadzu QP 5000 GC-MS system. 
J. Anal. Toxicol. 20(3): 255-261.

Danilova, N.D. 1994. ELISA screening of monoclonal antibodies to hapten: influence of 
the chemical structure of hapten-protein conjugates. J. Immunol. Methods.
173: 111-117.

Danilova, N.D., and Vasilov, R.G. 1991. Production and characterization of 
anti-theophylline monoclonal antibodies suitable for immunoassay.
Immunology Letters 28: 79-84.

de la Torre, R., et al. 1996. Cross-reactivity of stimulants found in sports drug testing 
by two fluorescence polarization immunoassays. J. Anal. Toxicol.
20(3): 165-170.

De Mey, J.R. The preparation of immunoglobulin gold conjugates (IGS Reagents) and 
their use as markers for light and electron microscopic immunochemistry.
เท A .c . Cuello (ed.), Immunochemistry. IBRO, 1983.

DePace, A., Verebey, K., and elSohly, M. 1990. Capillary gas-liquid chromatography 
separation of phenethylamines in amphetamine-positive urine sam ples.
J. Forensic. Sci. 35(6): 1431-1435.



Descham ps, R.J.A., Hall, J.C., and McDermott, M.R. 1990. Polyclonal and monoclonal 
enzym e immunoassay for picloram detection in water 1 soil, plants, and urine.
J. Aaric. Food. Chem. 38: 1881-1886.

D’Nicuola, J., Jones, R., Levine, B., and Smith, M. 1992. Evaluation of six commercial 
amphetamine and methamphetamine immunoassays for cross-reactivity to 
phenylpropanolamine and ephedrine in urine. J. Anal. Toxicol. 16: 211-213.

Dumestre-Toulet, V., and Kintz, p. 1999. Ephedrine abuse for doping purposes as  
demonstrated by hair analysis. J. Anal. Toxicol. 24(5): 381-382.

Ekins, R.p. 1974. Basic principles and theory. Br. Med. Bull. 30:3-11.
Eremin, S.A., Gallacher, H., Smith, D.S., and Landon, J. 1987. Single-reagent

polarization fluoroimmunoassay of methamphetamine in urine. Clin. Chem.
33(10): 1903-1906.

Erlanger, B.F., Borex, F., Beiser, S.M., and Lieberman, ร. 1957. steroid-protein
conjugates: I Preparation and characterization of conjugates of bovine serum  
albumin with testosterone and with cortisone. J. Biol. Chem. 228:713-727 .

Galve, R., Sanchez-Baeza, F., Camps, F., and Marco, M.p. 2002. Indirect competitive 
immunoassay for trichlorophenol determination rational evaluation of the 
competitor heterology effect. Anal. Chim. Acta. 452:191-206 .

G eoghegan, W.D. 1988. Immunoassays at the microscopic level: Solid-phase colloidal 
gold methods. J. Clin. Immunoassay 11(1): 11-23.

G eoghegan, W.D., and Ackerman, G.A. 1977. Adsorption of horseradish peroxidase, 
ovomucoid and antiimmunoglobulin to colloidal gold for the indirect detection of 
concanavalin A, wheat germ agglutinin and goat antihuman immunoglobulin G on 
cell surfaces at the electron m icroscope level ะ a new method, theory and 
application. J. Histochem. Cytochem. 5(11): 1187-1200.

G eoghegan, W.D., Ammbegaonker, ร., and Calvanico, N.J. 1980. Passive gold
agglutination. An alternative to passive hemagglutination. J. Immunol. Methods 
34: 11-21.

Goding, ช. พ . Monoclonal Antibodies : Principle and Practice. 3rded.
London: Academ ic press, 1996.

124



1 2 5

Goodman, S.L., H odges, G.M., and Livingston, D .c. 1980. A review of the colloidal gold 
marker system . Scan. Elect. Microsc. 2: 133-144.

Goodrow, M.H., and Hammock, B.D. 1998. Hapten design for com pound-selective 
antibodies: ELISAS for environmentally deleterious small molecules.
Anal. Chim. Acta. 376:83-91.

Goodrow, M.H., Harrison, R.O., and Hammock, B.D. 1990. Hapten synthesis, antibody 
development, and competitive inhibition enzyme immunoassay for s-triazine 
herbicides. J. Aaric. Food. Chem. 38: 990-996.

Gribnau, T.C.J., Leuvering, J.H.W., and Van Hell, H. 1986. Particle-labelled 
immunoasssay: A review. J. Chromato. 376: 175-189.

Grinstead, G.F. 1989. Ranitidine and high concentrations of phenylpropanolamine 
cross-react in the EMIT Monoclonal Amphetamine/Methamphetamine assay.

Clin. Chem . 35: 1998-1999.
Guidance for Prescription Use, Drugs of Abuse Assays: Premarket Notifications

Devices for Drugs of Abuse A ssays Using Various Methodologies, August 31, 
1995. บ.ร. Department of Health and Human Services, Food and Drug 
Administration, Center for Devices and Radiological Health, Clinical Chemistry and 
Toxicology Branch. Division of Clinical Laboratory Devices, Office of Device 
Evaluation.

Halbert, S.P., Bastomsky, C.H., and Anken, M. 1983. A rapid standardized enzym e
immunoassay for autoantibodies to thyroglobulin. Clin. Chim, Acta. 127:69-76.

Handley, D.A., and Chien, ร. 1983. Colloidal gold: a pluripotent receptor probe (41697). 
Proc. So. Exp. Biol. Med. 174:1-11.

Holthues, H., Pfeifer-Fukumura, บ., Sound, I., and Baumann, พ . 2005. Evaluation of the 
concept of heterology in a monoclonal antibody-based ELISA utilizing direct 
hapten linkage to polystyrene microtiter plates. J. Immunol. Methods 
304: 68-77.

Horisberger, M. 1977. Colliodal gold: A cytochemical marker for light and fluorescent 
microscopy and for transmission and scanning electron microscopy.
Scan. Elect. Microsc. 2:9-21 .



Horisberger, M, 1981. Colloidal gold: A cytochemical marker for light and fluorescent 
microscopy and for transmission and scanning electron microscopy 
Scanning. Electron. Microsc. 2: 9-31.

Horisberger, M., and Rosset, ป. 1977. Colloidal gold, a useful marker for transmission 
scanning electron microscope. ป. Histochem. Cvtochem. 25(4): 295-305.

Hosoda, H., Kawamura N., and Nambara, T. 1981. Effect of bridge heterologous 
combination on sensitivity in enzyme immunoassay for cortisol.
Chem. Pharm. Bull. 29(7): 1969-1974.

Hosoda, H., Kobayashi, N., Kawamoto, H., and Nambara, T. 1983. The specificity 
of enzym e immunoassays for Plasma 11-Deoxycortisol. Chem. Pharm. Bull.
31(10): 3595-3600.

Hosoda, H., Kobayashi, N., Ishii, N., and Nambara, T. 1985. The bridge length 
effect on sensitivity in steroid enzym e immunoassays. Chem. Pharm. Bull.
33(2): 902-904.

Hosoda, H., Kobayashi, N., Ishii, N., and Nambara, T. 1986. Bridging phenomena in 
steroid immunoassays. The effect of bridge length effect on sensitivity in 
steroid enzym e immunoassays. Chem. Pharm. Bull. 34(5): 2105-2111.

Hosoda, H., Kobayashi, N., and Nambara, T. 1983. Effect of bridge heterologous 
combination on sensitivity in enzym e immunoassay for 1 1-deoxycortisol.
Chem. Pharm. Bull. 31(3): 953-958.

Hosoda, H., Yoshida, H., Sakai, Y., Miyairi, ร., and Nambara, T. 1980. Sensitivity 
and specificity in enzym e immunoassay of testosterone. Chem. Pharm. Bull. 
28(10): 3035-3040.

Immunochromatographic, lateral flow or strip tests development[Onlins], 2000.
Available from http://www.pall.com/sls-4154.aspr2004l

Jenkins, p. 1999. Amphetamine drugs on the pacific rim. Available from 
http://www.personal.psu.edu[20061

Jeon, S.I., Yang, X., and Andrade, J.D. 2004. Modeling of hom ogeneous cloned  
enzym e donor immunoassay. Anal. Biochem. 333(1): 136-147.

1 2 6

Johnstone, A., and Thrope, R. Immunochemistrv in Practice. Oxford: Blackwell, 1982.

http://www.pall.com/sls-4154.aspr
http://www.personal.psu.edu%5b


1 2 7

Kelly, K.L. 1990. Ranitidine cross-reactivity in the EMIT^ d.a.u.™ monoclonal
amphetamine / ทาethamphetamine assay. Clin. Chem. 36(7): 1391-1392. 

Kemeny, D.M. 1992. Titration of antibodies. J. Immunol. Methods. 150:57-76.
Khosravi, M.J., and Papanastasiou-Diamandi, A. 1993. Hapten-heterologous 

conjugates evaluated for application to free thyroxine immunoassays.
Clin. Chem. 39(2): 256-262.

Kim, Y.J., Cho, Y.A., Lee, H-S., Lee, Y.T., G ee, S.J., and Hammock, B.D. 2003.
Synthesis of haptens for immunoassay of organophosphorus pesticides and 
effect of heterology in hapten spacer arm length on immunoassay sensitivity.
Anal. Chim. Acta. 475: 85-86.

Killy, K.L. 1990. Ranitidine cross-reactivity in the EMIT@ d.a.u. monoclonal
amphetamine/methamphetamine assay. Clin. Chem. 36(7): 1391-1392. 

Kitjaroentham, A., Khusmith, ร., Laothanvorn, J., Na-Bangchang, K., and 
Thammapalerd, N. 1998. Monoclonal antibodies to quinine.
Southeast Asian J. Trop. Med. Public Health 29(2): 337-340.

Kolb-Bachofen, V. 1989. Carbohydrate receptor binding using colloidal gold.
Methods in Enzymologv 179:111-121.

Kunsman, G.W., et al. 1990. Application of the Syva EMIT and Abbott TDX 
Amphetamine im m unoasssays to the detection of 
3,4-methylenedioxymethamphetamine (MADA) and 3,4-
ทาethylenedioxyethylamphetamine (MDEA) in Urine. J. Anal. Toxicol. 14:321-324  

Landsteiner, K. ed. The specificity of serological reactions. M assachusetts: Harvard 
University Press, 1945.

Lekskulchai, V., and Kaewpongsri, ร. 2004. Reagents kits for urine methamphetamine: 
rapid test kits v.s. Abbott A/M II reagent. Thai J. Health Res. 18(1): 62-73. 

Lekskulchai, V., and Mokkhavesa, c .  2001. Evaluation of Roche Abuscreen ONLINE 
amphetamine immunoassay for screening of new amphetamine analogues.
J. Anal. Toxicol. 259(6): 471-475.



1 2 8

Leuvering, J.H.H.W., Hail, Van der Waart, M., and Schuurs., A.H.W.M. 1981.
A sol particle agglutination for human chorionic gonadotrophin.
J. Immunol. Methods. 45: 183-194.

Leuvering, J.H.H.W., Hail, P.J.H.M., White, D.D., and Schuurs., A.H.W.M. 1988. A
hom ogeneous sol particle immunoassay for total oestrogen in urine and serum 
sam ples. J. Immunol. Methods. 62: 163-174.

Leuvering, J.H.H.W., Thai, P.J.H.M., and Schuurs., A.H.W.M. 1983. Optimization of a 
sandwich sol particle immunoassay for human chorionic gonadotrophin.
J. Immunol. Methods. 62: 175-184.

Liddell J. E., and Cryer, A. A practical guide to monoclonal antibodies.
Newyork: John Wiely and Sons, 1991.

Lokhnauth, J.K., and Nicholas, H.s. 2005. Solid phase micro-extraction coupled with ion 
mobility spectrometry for the analysis of ephedrine in urine. J. Sep. Sci.
28(7): 612-618.

Loomans, E.E.M.G., Van. Wiltenburg, J., Koets, M., and Van. Amerongen, A. 2003. 
Neamin as immunogen for the development of a generic ELISA detecting 
gentamicin, kanamycin and neomycin in milk. J. Aaric. Food. Chem.
51: 587-593.

Loor, R., Lingenfelter, c., Wason, P.P., Tang, K., and Davoudzadeh, D. 2002. Multiplex
assa y  of amphetamine, methamphetamine, and ecstasy  drug using CEDIA 
technology. J. Anal. Toxicol. 26(5): 267-273.

Lucocq, J.M. and Baschong, พ . 1986. Preparation of protein colloidal gold com plexes 
in the presence of commonly used buffer. Eur. J. Cell Biol. 42: 332-337.

Malik, V. ร., and Lillehoj, E. p., ed s. Antibody techniques. USA: Academ ic press, 1994.
Malvano, R., Boniolo, A., Dovis, M., and Zannino, M. 1982. ELISA for antibody 

measurement: asp ect related to data expression. J. Immunol. Methods.
48(1): 51-60.

Manclus, J.J., Primo, J., and Montoya, A. 1996. Development of enzyme-linked
immunosorbent assays for the insecticide chlorpyrifos. 1. Monoclonal antibody 
production and immunoassay design. J. Aaric. Food. Chem. 44: 4052-4062.



Martin, Pâques, M., Van der Velden-de Groot, T.A.M., and Beuvery, E.c. 1990.
Characterization of antibody labeled colloidal gold particles and their application 
in a sol particle a ssa y  (SPIA). J. Immunoassay 11(1): 31-47.

Matapatara, พ . Selective immuno-detection of amphetamine and/or methamphetamine 
by principle of heterologous combinations. Master1 ร Thesis, Department of 
Pharmaceutical Chemistry, Graduate School, Chulalongkom University, 1999.

Matapatara, พ ., and Thongnopnua, p. 2003. Effect of heterology on the detection of 
amphetamine, methamphetamine and ephedrine by enzyme-immunoassay.
Thai J. Pharm. S ci. 27 (Suppl.).

Matapatara, พ ., and Thongnopnua, p. Effect of heterology on the detection of
amphetamine, methamphetamine and ephedrine by enzyme-immunoassay.
The 20th Annual Research Meeting in Pharmaceutical S c ien ces . December 11 

2003, Faculty of Pharmaceutical Sciences, Chulalongkom University, Bangkok, 
2003.

Matapatara, พ ., Thongnopnua, p., and Lipipun, V. Comparison of Specificity and 
Sensitivity of Antibodies from Cell Culture Supernatant to Their Polyclonal 

Antibodies for Amphetamine, Methamphetamine and Ephedrine Detection.
The 5th National Symposium on Graduate Research, pp.300. October 10-11,
2005. Bangkok, 2005a.

Matapatara, พ ., Thongnopnua, p., and Lipipun, V. The Influence of Hybridoma Cell 
Medium on Specificity and Sensitivity of Antibody for Amphetamine, 
Methamphetamine and Ephedrine Detection. The 2 nd AASP (Asian A ssociate of 
Schools of Pharmacy) Symposium/2nd APEM Conference 2005 . pp.73. November 
14-17 ,2005 . Bangkok, 2005b.

Mathoera, R.B., Kok, D.J., Verduin, C.M., and Nijman, R.J.M. 2002. Pathological and 
therapeutic significance of cellular invasion by Proteus mirabilis in an 
enterocystoplasty infection stone model. Infect. Immun. 70(12): 7022-7032.

Miagkova, M.A., Lushnikova, M.V., and Polevaia, O.A. 1990. Solid-phase
immunoenzyme method for the quantitative determination of ephedrine.
Sud. Med. Eksoert. 33(3): 30-32.

129



Midha, K.K., Hubbard, J.K., Cooper, J.K., and Mackonka, c .  1983. Stereospecific 
radioimmunoassays for l-ephedrine and d-ephedrine in human plasma.

J. Pharm. Soi. 72(7): 736-739.
Miki, A., Katagi, M., Shima, N., and Tsuchihashi, H. 2004. Application of ORAL screen  

saliva drug test for the screening of methamphetamine, MDMA, and MDEA 
incorporated in hair. J. Anal. Toxicol. 28(2): 132-134.

Mongkolsirichaikul, D., Tarnchompoo, B., and Ratanabanangkoon, K. 1993.
Development of latex agglutination inhibition reaction test for amphetamine in 
urine. J. Immunol. Methods. 157: 189-195.

Nakane, P.K., and Kawaoi, A. 1974. Peroxidase-labeled antibody a new method of 
conjugation. J. Histochem. Cytochem. 22(12): 1084-1091.

Needleman, S.B., and Romberg, R.w. 1990. Limits of linearity and detection for som e  
drugs of abuse. J. Anal. Toxicol. 14:34-38.

Nishikawa, T., Saito, M., and Kubo, H. 1984. Effect of heterologous combination on 
competitive nephelometric immunoassay II. Bridge-heterologous combination 
for ethosuximide immunoassay. Chem. Pharm. Bull. 32(12): 4958-4962 .

Olsen, K.M., Gulliksen, M., and Christophersen, A.s. 1992. Metabolites of 
chlorpromazine and brompheniramine may cau se false-positive urine 
amphetamine results with monoclonal EMIT^ d.a.u. immunoassay. Clin. Chem. 
38(4): 611-612.

One Step AMP Test KitlO nlinel (n.d.).
Available from: www.passvourdruatest.comr2005. D ec 17].

Paek, S-H., Jang, M-R., Mok, R-S., Kim, S-C., and Kim, H-B. 1998.
Immunochromatographic membrane strip assay  system for a single-class plasma 
lipoprotein cholesterol, exemplified by high-density lipoprotein cholesterol 
measurement. Biotechnology Bioengineering 62(2): 145-154.

Paek, S-H., Lee, S-H., Cho, J_H., and Kim, Y-S. 2000. Development of rapid one-step  
immunochromatographic assay. Methods 22: 53-60.

Paxton, J.W., Rowell, F.J., Ratcliffe, J.G. 1976. Production and characterization of

130

antisera to diphenyldantoin suitable for radioimmunoassay. J. Immunol. Methods. 
10:317-327.

http://www.passvourdruatest.comr2005


131
Pidetcha, E., Congpnong, P., Putripraw, T., Rekakanakui, R., Suwanton, L , and

Tantrarongroj, ร. 1995. Screening for urinary amphetamine in truck drivers and 
drug addicts. J. Med. A ssoc. Thai. 78(10): 554-558.

Piran, บ., Riordan, W.J., and Silbert, D.R. 1990. Effect of hapten heterology on 
thyroid hormone immunoassays. J. Immunol. Methods. 133:207-214.

Piran, บ., Silbert, ร .อ . and Barlow, E.H. 1993. Role of antibody valency in hapten- 
heterologous immunoassays. Clin. Chem. 39(5): 879-883.

Pitchayawasin, ร. Effect of heterologous combinations between enzym e labeled  
theophylline and immunogen on the sensitivity and specificity of enzym e  
immunoassay for theophylline. Master’ ร Thesis, Department of 
Pharmaceutical Chemistry, Graduate School, Chulalongkom University, 1997.

Poklis, A., Hall, K.V., and still, J. 1991. Ranitidine interference with the monoclonal EMIT
d.a.u. amphetamine/methamphetamine immunoassay. J. Anal. Toxicol.
15: 101-103.

Poklis, A., and Moore, K.A. 1995. Stereoselectivity of the TDx ADx/FLx Amphetamine/ 
Methamphetamine II amphetamine/methamphetamine im m unoassay-response  
of urine specim ens following nasal inhaler use. J. Toxicol. Clin. Toxicol.
33(1): 35-41.

Pontecorvo, G. 1975. Production of mammalian somatic cells hybrids by m eans of 
polyethylene glycol treatment. Somatic Cell Genet. 1: 397-400.

Porstmann, T., and Kiessig, S.T. 1992. Enzyme immunoassay techniques: An overview. 
J. Immunol. Methods. 150:5-21.

QuickPac II OneStep Amphetamine TestfOnlinel (n.d.).
Available from: www.syntron.netf2005. Dec 23]

QuickScreen One-Step Rapid Amphetamine TestfOnline] (n.d.).
Available from: www.craiam edical.com f2005. Dec 23]

Richardson, M.D., Turner, A., Warnock, D.W., and Llewellyn, P.A. 1983. Computer- 
assited rapid enzyme-linked immunosorbent assay  (ELISA) in the serological 
diagnosis of aspergillosis. J. Immunol. Method. 56:201-207.

http://www.syntron.netf2005
http://www.craiamedical.comf2005


1 3 2

Robinson, N. 2002. A ssay development: immunogold conjugation for IVD applications 
[Online], IVD Technology.
Available from: http://www.IVD applications (IVDT archive. Mar 02).htmr20051

Rose, B.G., Kamps-Holtzapple, c ., and stanker, L.H. 1995. Competitive indirect
ELISA for ceftiofur sodium and the effect of different immunizing and coating 
antigen conjugates. Bioconjugate Chem. 6 : 529-535.

Roth, J. The colloidal gold marker system  for light and electron microscopic 
cytochemistry. เท G.R. Bullock; and p. Petrusz (eds.), Techniques in 
เทาทโเนทocytochemistrv. vol.2, pp. 217-278, New York: Academic Press, 1983.

Ruangyuttikarn, K., and Moody, D.E. 1988. Comparison of three commercial 
amphetamine immunoassays for detection of methamphetamine 1 

methylenedioxyethylamphetamine. J. Anal. Toxicol. 12: 229-233.
Sato, H., Mochizuki, H., Tomita, Y., and Kanamori, T. 1996. Enhancement of the

sensitivity of a chemiluminescent immunoassay for estradiol based  on hapten 
heterology. Clin. Biochem. 29(6): 509-513.

Schreier, M., Kohler, G., and Hengarther, H. 1980. Hvbridoma techniques. New York: 
EMBO, 1980.

Sengupta, J., Dhar, T.K., and Ali, E. 1992. Sandwich immunoassay of small m olecules II 
effects of heterology and development of a highly sensitive and specific enzym e 
immunoassay for testosterone. J, Immonol. Method. 147:181-188.

Shyu, R-H., Shyu, H-F., มน, H-W., and Tang, ร-ร. 2002. Colloidal gold-based
immunochromatographic assay for detection of ricin. Toxicon 40: 255-258.

Sirikatitham, A. Comparative immunodetection of ephedrine between enzym e-labeled  
and metal particle-labeled techniques. Master’s  Thesis, Department of 
Pharmaceutical Chemistry, Graduate School, Chulalongkorn University, 1999.

Standerfer, J.C., and Saunders, G.c. 1978. Enzyme immunoassay for gentamicin.
Clin. Chem. 24: 1903-1907.

steimer, K.S., and Boettiger, D. 1977. Complementation rescue of Rous sacroma virus 
from transformed mammalian cells by polyethylene glycol-mediated cell fusion.
J. Virol. 23(1): 133-141.

http://www.IVD_applications_(IVDT_archive._Mar_02).htmr20051


1 3 3

Stout, P.R., Klette, K.L., and Horn, C.K. 2004. Evaluation of ephedrine,
pseudoephedrine and phenylpropanolamine concentrations in human urine 
sam ples and a comparison of the specificity of DRI amphetamines and 
Abuscreen online (KIMS) amphetamines screening immunoassays.
J. Forensic Sci. 49(1): 160-164.

Stout, P.R., Klette, K.L., and Wiegand, R. 2003. Comparison and Evaluation of DRI(r) 
Methamphetamine, DRI Ecstasy, Abuscreen(r) ONLINE Amphetamine, and a 
modified Abuscreen ONLINE amphetamine screening immunoassays for the 
detection of amphetamine (AMP), methamphetamine (MTH), 
3,4-methylenedioxyamphetamine (MDA), and 3,4-methylenedioxymethampheta
mine (MDMA) in human urine. J. Anal. Toxicol. 27(5): 265-269.

Suttijitpasal, p., and Ratanabanangkorn, K. 1992. Immunoassays of amphetamines : 
immunogen structure & antibody specificity.
Asian Pacific J. of Allergy and Immunology 10: 159-164.

Tattam, B., starmer, G., and Mascord, D. A comparative study of blood & saliva with 
analysis bv GC/MS/MS for the analysis of ephedrine in potential road users. 
[online], (n.d.). Available from: http://www.latrobe.edu.au/anzsms/Conferences/ 
ANZSMS17/ANZSMS17Abs/WeP/WeP-12.pdf โ2005. Dec 201.

The National Institutes of Health Chemical Genomics Center. 2005. Immunoassay
methodsfOnlinel. Eli Lilly. Available from: http:/Awww.NIH Chemical Genomics 
Center -  A ssay Guidance -  A ssay Guidance Manual - Version 4 1 -  
Immunoassay Methods.htm[20051

Thongnopnua, P., Hongratanaworakit, T., and Lipipun, V. The effect offside chain
heterologous combination of enzyme-labeled theophylline and immunogenic on 
theophylline enzym e immunoassay sensitivity. The 12th Pharmaceutical Research  
Meeting of Faculty of Pharmaceutical Sciences. Chulalongkorn Univesity, Dec. 6 , 
1995. Thailand.

Thongnopnua, p., Pitchayawasin, ร., and Vangveravong, ร. The sensitivity and
specificity enhancem ent of solid-phase theophylline enzym e immunoassay by 
heterologous combinations. AAPS Annual Meeting & Exposition. Nov 14-23, 
1998. Sanfancisco, USA.

http://www.latrobe.edu.au/anzsms/Conferences/
http://www.NIH


1 3 4

Thongnopnua, p., and Matapatara, พ . Heterologous combination for amphetamine and 
methamphetamine immunodetection. PAC/FAPA Meeting. Austraria. 2000.

Thongnopnua, p., and Sirikatitham. Ephedrine analytical method developm ent through 
immunoassay. E-proceeding of 20th FAPA Congress 2004. Thailand. Nov 30 -  
D ec 3, 2004.

Tijssen, p. Practice and theory of enzyme immunoassay. New York: Elsevier-North 
Holland, 1985.

Trouble shooting protein binding in nitrocellulose membrane. 1999. [online].
Available from: http://www.devicelink.com/ivdt/archive/99/03/009.htmir2004l

Tuomola, M., Harpio, R., and Mikola, H. 2000. Production and characterization of 
monoclonal antibodies against a very small hapten, 3-methylidole.
J. Immunol. Methods 240: 111-124.

Turner, G.J., Colbert, D.L., and Chowdry, B.z. 1991. A broad spectrum immunoassay 
using fluorescence polarization for the detection of amphetamines in urine.
Ann. Clin. Biochem. 28: 588-594.

Urine testing[Online], Available from: http//:www.erowid.orgl~20061
Van Weemen, B.K., and Schuurs, A.H.W.M. 1972. Immunoassay using hapten- 

enzym e conjugates. FEBS LETTERS 24(1): 77-81.
Van W eemen, B.K., and Schuurs, A.H.W.M. 1975. The influence of heterologous

combinations of antiserum and enzyme-labeled estrogen on the characteristic of 
estrogen enzyme-immunoassays. Immunochemistrv 12:667-670.

Verstraete, A.G., and Heyden, F.v. 2005. Comparison of the sensitivity and specificity 
of six immunoassays for the detection of amphetamines in urine. J. Anal. Toxicol. 
29(5): 359-364.

Walker, J.M., ed s. The protein protocols handbook. New Jersey: Human Press, 1996.
Wang, B.L., Scopsi, L , and Larsson, L.l. 1985. Simplified purification and testing of 

colloidal gold probes. Histochemistry 83: 109-115.
Ward, c ., McNally, A.J., Rusyniak, อ., and Salamone, S.J. 1994. 1251

radioimmunoassay for the dual detection of amphetamine and methamphetamine. 
J. Forensic. Sci. 39(6): 1486-1496.

Wild, D., ed. The immunoassay handbook. Basingstock: The Macmillan Press, 1994.

http://www.devicelink.com/ivdt/archive/99/03/009.htmir2004l


Wilson, M.B., and Nakane, P.K. Recent developm ents in the periodate method of 
conjugation horseradish peroxidase (HRPO) to antibodies. เท พ . Knapp; R. 
Holubar; and G. Wick (eds.), Immunofluorescence and related staining 
techniques, pp. 215-224. New York: Elsevier-North Holland Biochemical Press, 
1978.

Wortberg, M., Goodrow, M.H., G ee, S.J., and Hammock B .c . 1996. Immunoassays for 
simazine and triazine with low cross-reactivity for promazine. J. Aaric. Chem.
44: 2210-2221.

Wortberg, M., Kreissig, S.B., Jones, G., Rocke, D.M., and Hammock, B.D. 1995. An 
immunoarray for the simultaneous determination of multiple triazine herbicides. 
Anal. Chinn. Acta. 304: 339-352.

พน, Y., Mitchell, J., Cook, c .,  and Main, L. 2002. Evaluation of progesterone-ovalbumin 
conjugates with different length linkers in enzyme-linked immunosorbent assay  
and plasmon resonance-based immunoassay. Steroid 67: 565-572.

Yalow, R.S., and Berson, S.A. Immunoassay of plasma insulin. เท D. Grick (ed.),
Methods of biochemical analysis, vol. 12, pp. 69-96. New York: Interscience,
1962.

Yamamoto, I., Matsuura, E., Horiba, M., Akima, K., Nomura, K., and Aizawa, T. 1985. 
Enzyme immunoassay for mabuterol, a selective b2-adrenergic stimulant in the 
trachea. J. Immunoassay. 6 : 261-273.

Zhang, J., Xie, J., Chen, X., and Hua, z . 2003. Sensitive determination of ephedrine and 
pseudoephedrine by capillary electrophoresis with laser-induced fluorescence  
detection. Analyst 128(4): 369-372.

1 3 5

V
j

r  19



VITA

Miss Waliluk Matapatara was born on August 15, 1964 in Phitsanuloke, Thailand. 
She has received her Bachelor of Science in Pharmacy in 1987 from the Faculty of 
Pharmaceutical Sciences, Chiangmai University, Chiangmai, Thailand. Her Master of 
S cien ces in Pharmacy in 1999 from the Faculty of Pharmaceutical Sciences, 
Chulalongkom University. Since her graduation, she has becom e a member of the 
Bureau of Drug and Narcotic, Department of Medical S cien ces, Public Health 
Administration, Thailand.

Poster Presentations

1. Matapatara, พ ., and Thongnopnua, p. “ Effect of Heterology on the Detection of 
Amphetamine, Methamphetamine and Ephedrine by Enzyme-immunoassay” The 
20th Annual Research Meeting in Pharmaceutical Sciences, December 11 2003, 
Faculty of Pharmaceutical S cien ces, Chulalongkom University, Bangkok.

2. Matapatara, พ ., Thongnopnua, p., and Lipipun, V. “Comparison of Specificity 
and Sensitivity of Antibodies from Cell Culture Supernatant to Their Polyclonal 
Antibodies for Amphetamine, Methamphetamine and Ephedrine Detection” The 
5th National Symposium on Graduate Research, October 10-11, 2005, Kasetsart 
University, Bangkok.

3. Matapatara, พ ., Thongnopnua, p., and Lipipun, V. “The Influence of Hybridoma 
Cell Medium on Specificity and Sensitivity of Antibody for Amphetamine, 
Methamphetamine and Ephedrine Detection” The 2nd AASP (Asian A ssociate of 
Schools of Pharmacy) Symposium/2nd APEM Conference 2005, November 14-17, 
2005, Montein Riverside Bangkok Hotel, Bangkok.


	REFERENCES
	VITA

