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I. GENERAL INFORMATION 

A. File Number 

MIF 900-054 

B. Requestor 

Aqion, LLC 
539 W. Commerce Street 
Suite 6825 
Dallas, Texas 75208 

C. Proprietary Name 

Prazi-Med™ 

D. Drug Product Established Name 

praziquantel powder for immersion 

E. Pharmacological Category 

Antiparasitic 

F. Dosage Form 

Powder 

G. Amount of Active Ingredient 

99.5% w/w praziquantel 

H. How Supplied 

50 g and 250 g PET bottles, 10 g mylar packet 

I. Dispensing Status 

Over the Counter (OTC) 

J. Dosage Regimen 

10.2 milligrams of Prazi-Med™ per gallon of aquarium water for 2 doses (Day 1 and 
Day 8) 

K. Route of Administration 

Immersion 

L. Species/Class 

Ornamental finfish except Callichthyidae and Cleridae catfish 
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M. Indication 

For the treatment of internal parasites (flukes and tapeworms) and external parasites 
(flukes) susceptible to praziquantel in ornamental finfish, except Callichthyidae and 
Cleridae catfish. 

II. EFFECTIVENESS AND TARGET ANIMAL SAFETY 

In accordance with 21CFR part 516, a qualified expert panel evaluated the target 
animal safety and effectiveness of Prazi-Med™ powder for immersion for the treatment of 
internal parasites (flukes and tapeworms) and external parasites (flukes) in ornamental 
finfish (except Callichthyidae and Cleridae catfish) and determined whether the benefits of 
using Prazi-Med™ for the proposed use outweigh its risks to the target animals. FDA 
found the below qualified expert panel members acceptable as per 21 CFR 516.141(b). 
The members of the qualified expert panel were: 

• Roy P. E. Yanong, VMD - Panel Leader 
• Natalie Stillwell, PhD 
• Nicholas Saint-Erne, DVM 

A. Findings of the Qualified Expert Panel 

The qualified expert panel (the panel) performed a comprehensive review of available 
literature, scientific publications, fish medicine textbooks, and information over the last 
40 years involving the safety and effectiveness of praziquantel, the active ingredient in 
Prazi-Med™. In addition to the literature review, the panel used both anecdotal 
experience and their own expertise in fish health to complete their assessment of the 
target animal safety and effectiveness of Prazi-Med™ in ornamental finfish. 

The panel stated in their report that praziquantel has a long-standing history of being 
used as an immersion treatment for a variety of freshwater and marine species within 
the food, sport, and ornamental fish industries. Aquatic veterinary textbooks and drug 
dosage guides since 1988 have consistently recommended praziquantel at dosages 
ranging from 1-20 mg/L for durations of 1-48 hours, which are currently being used by 
practicing aquatic veterinarians. The panel also conducted a comprehensive review of 
37 peer-reviewed articles published between 1987 and 2020 involving the effectiveness 
of the active ingredient found in Prazi-Med™ used as an immersion to control flatworm 
parasites in fish hosts. The majority of studies summarized in these articles reported that 
praziquantel was at least 80% effective, while 27 out of 37 studies showed between 90% 
and 100% effectiveness when controlling parasites. Six studies reported less than 80% 
effectiveness of praziquantel, but the panel concluded that rates of effectiveness could 
have been improved with longer duration of treatment and appropriate dosing. 

The panel used this information in addition to their own experience using praziquantel to 
support dosing recommendations for Prazi-Med™. One study reviewed by the panel 
(Zuskova, 2018) evaluated effectiveness and safety of praziquantel in barbel (Barbus 
barbus L.) that were naturally infected with helminths. The fish were tested for acute 
toxicity with either 5, 10, 20, 30, or 40 mg/L of praziquantel. The acute toxicity showed 
dosing with 30-40 mg/L caused respiratory distress, loss of reflexes, and irregular 
movement. They noted that at 96 hours of treatment, there was a 0% mortality at 20.2 
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mg/L, 50% mortality of 28.6 mg/L, and 100% mortality at 40.6 mg/L. Clinical signs did 
resolve after fish were removed from treatment. Based on these results, they treated fish 
to a bath treatment with praziquantel at 10 mg/L or 20 mg/L for 96 hours and both were 
100% effective against the parasites. This study demonstrated that acute toxicity could 
occur at higher levels of praziquantel even at short treatment intervals. Therefore, the 
panel supports the recommended dose of Prazi-Med™, which is lower than what was 
shown to be safe in this study. 

In addition, the panel reviewed 9 articles involving target animal safety associated with 
the use of praziquantel in finfish species. LC50 concentrations (to determine fish safety) 
ranged from 13.4 mg/L in African catfish (Clarias gariepinus) to 63.4 mg/L in golden 
shiner (Notemigonus crysoleucas), with additional values of 55.1 mg/L in grass carp and 
39.9 mg/L in zebrafish (Danio rerio). One study reported that treating European eel 
(Anuilla anguilla) with praziquantel at doses ranging between 600-1200 mg/L caused 
paralysis within 60 seconds whereas a dose of 120 mg/L caused paralysis within 18 
minutes. The panel concluded that the studies they reviewed generally indicate a high 
margin of safety associated with the administration of praziquantel via immersion. 
However, studies showed that adverse events may still occur, especially at higher 
doses. Fish may exhibit loss of normal orientation and/or buoyancy, erratic swimming, 
respiratory distress, paralysis, hyperactivity or lethargy, and in some cases, death can 
also occur. The panel also noted in their report that some members of the Cleridae and 
Callichthyidae families of catfish may have a higher sensitivity to praziquantel. One study 
(Obiekezie & Okafor, 1995) revealed 50% mortality in African Sharptooth Catfish 
(Clarias gariepinus) when treated with as low as 13.4 mg/L of praziquantel. Another 
study (Nwani, 2014) conducted in African Sharptooth Catfish (Clarias gariepinus) 
showed 10%, 50%, and 100% mortality rates following doses of 35 mg/L, 53.52 mg/L, 
and 60 mg/L, respectively, after 96 hours of exposure to praziquantel. Due to a lack of 
information available on dosing for catfish with sensitivities, the panel recommended that 
praziquantel not be used in members of the Cleridae and Callichthyidae families of 
catfish. 

Based on their thorough review of the literature, anecdotal information, and expert 
opinion, the qualified expert panel unanimously concluded that the benefits of using 
Prazi-Med™ for the treatment of internal parasites (flukes and tapeworms) and external 
parasites (flukes) susceptible to praziquantel in ornamental finfish, except Callichthyidae 
and Cleridae catfish, outweigh the risks to the target animals. The panel also 
recommended that Prazi-Med™ should be made available over the counter (OTC). 

B. Literature Considered by the Qualified Expert Panel: 

1. Australian Pesticides and Veterinary Medicines Authority. (2020). Permit 87833. 
2. Bader, C. (2017). Use of praziquantel for treatment of flatworm parasites in 

centrarchid fish [Masters thesis, Iowa State University]. 
3. Bader, C., Starling, D. E., Jones, D. E., & Brewer, M. T. (2019). Use of praziquantel 

to control platyhelminth parasites of fish. Journal of Veterinary Pharmacology and 
Therapeutics, 42(2), 139–153. 

4. Bassleer, G. (2009). The new illustrated guide to fish diseases (p. 221). Bassleer 
Biofish. 
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5. Buchmann, K. (1987). The effects of praziquantel on the monogenean gill parasite 
Pseudodactylogyrus bini. Acta Veterinaria Scandinavica, 28(3-4), 447-450. 
https://doi.org/10.1186/BF03548614 

6. Burgess, A., Bailey, P., & Exell, M. (1998). Tropical fish diseases and health 
problems (p. 347). [Publisher not provided]. 

7. Carpenter, J. W. (2005). Exotic animal formulary (3rd ed., p. 15). Elsevier Saunders. 
8. Carpenter, J. W., & Harms, C. (Eds.). (2023). Exotic animal formulary-E-book: Exotic 

animal formulary-E-book (3rd ed., p. 37). Elsevier Health Sciences. 
9. Cioli, D., & Pica-Mattoccia, L. (2003). Praziquantel. Parasitology Research, 

90(Suppl. 1), S3–S9. https://doi.org/10.1007/s00436-002-0751-z 
10. Fajer-Ávila, E. J., Velásquez-Medina, S. P., & Betancourt-Lozano, M. (2007). 

Effectiveness of treatments against eggs, and adults of Haliotrema sp. And 
Euryhaliotrema sp. (Monogenea: Ancyrocephalinae) infecting red snapper, Lutjanus 
guttatus. Aquaculture, 264(1-4), 66-72. 

11. Farias, C. F. S., Francisco, S. F., Brandão, F. R., Sebastião, F. A. S., Souza, D. C. 
M., Monteiro, P. C., Majolo, C., & Chagas, E. C. (2021). Albendazole and 
praziquantel for the control of Neoechinorhynchus buttnerae in tambaqui (Colossoma 
macropomum). Aquaculture International, 29, 1495-1505. 

12. Forwood, J. M., Harris, J. O., & Deveney, M. R. (2013). Efficacy of bath and orally 
administered praziquantel and fenbendazole against Lepidotrema bidyana Murray, a 
monogenean parasite of silver perch, Bidyanus bidyanus (Mitchell). Journal of Fish 
Diseases, 36(11), 939-947. 

13. Forwood, J. M., Harris, J. O., & Deveney, M. R. (2013). Efficacy of current and 
alternative bath treatments for Lepidotrema bidyana infecting silver perch (Bidyanus 
bidyanus). Aquaculture, 416-417, 65-71. 

14. Fowler, M. E., & Miller, R. E. (1999). Zoo and wild animal medicine (Vol. 4, pp. 183, 
188). W.B. Saunders. 

15. Goemans, B., & Ichinotsubo, L. (2008). The marine fish health & feeding handbook 
(pp. 163, 166). TFH Publications. 

16. González-Esquivel, D., Rivera, J., Castro, N., Yepez-Mulia, L., & Jung Cook, H. 
(2005). In vitro characterization of some biopharmaceutical properties of 
praziquantel. International Journal of Pharmaceutics, 295(1-2), 93-99. 
https://doi.org/10.1016/j.ijpharm.2005.01.033 

17. Gratzek, J. B., & Matthews, J. R. (Eds.). (1992). Aquariology: The science of fish 
health management (p. 242). Tetra Press. 

18. Hadfield, C., & Clayton, L. (Eds.). (2021). Clinical guide to fish medicine (pp. 247, 
279, 308, 519, 525, 528, 536). [Publisher not provided]. 

19. Janse, M., & Borgsteede, F. H. (2003). Praziquantel treatment of captive white-
spotted eagle rays (Aetobatus narinari) infested with monogenean trematodes. 
Bulletin of the European Association of Fish Pathologists, 23(4), 152-156. 

20. Jepson, L. (2001). Koi medicine (p. 73). Kingdom Books. 
21. Jepson, L. (2001). A practical guide to keeping healthy fish (pp. 55, 67). Barron's 

Educational Series. 

https://doi.org/10.1016/j.ijpharm.2005.01.033
https://doi.org/10.1007/s00436-002-0751-z
https://doi.org/10.1186/BF03548614
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22. Jepson, L. (2004). Common fish diseases (p. 152). TFH Publications. 
23. Johnson, E. L. (1997). Koi health and disease: Beginner to advanced life-saving 

technology (pp. 44, 99). Johnson Veterinary Services. 
24. Joubert, C. J. H. (2012). The potential of commercial praziquantel formulations as 

"off label" treatments for Diplectanum oliveri (Monogenea) infecting cultured 
Argyrosomus species in the South African marine finfish aquaculture industry 
[Doctoral dissertation, University of the Western Cape]. 

25. Kline, S. J., Archdeacon, T. P., & Bonar, S. A. (2009). Effects of praziquantel on 
eggs of the Asian tapeworm Bothriocephalus acheilognathi. North American Journal 
of Aquaculture, 71(4), 380-383. 

26. Lammens, M. (2004). The koi doctor (p. 167). A Publishing. 
27. Lewbart, G. A. (1998). Self assessment color review of ornamental fish (pp. 94, 96, 

134, 184). Wiley-Blackwell. 
28. Lewbart, G. A. (2017). Ornamental fishes and aquatic invertebrates: Self-

assessment color review (pp. 133, 177, 203). CRC Press. 
29. Lewbart, G. A., & Gratzek, J. B. (1990). The use of praziquantel in the elimination of 

intestinal cestodes from the red snakehead (Channa micropletes). In Proceedings of 
the International Association of Aquatic Animal Medicine (Vol. 21, pp. 11-13). 

30. Lewbart, G. A., & Yanong, R. P. E. (2018). Fish chemotherapeutic. In Exotic animal 
formulary (p. 29). [Publisher not provided]. 

31. Loh, R. (2012). Fish vetting medicines: Formulary of fish treatments (p. 261). 
Richmond Loh Publishing. 

32. Lorio, W. J. (1989). Experimental control of metacercariae of the yellow grub 
(Clinostomum marginatumin) channel catfish. Journal of Aquatic Animal Health, 1(4), 
269-271. 

33. Miller, E. R., & Fowler, M. E. (2012). Zoo and wild animal medicine (Vol. 7, pp. 175, 
207). Elsevier. 

34. Miller, E. R., Lamberski, N., & Calle, P. P. (Eds.). (2019). Fowler's zoo and wild 
animal medicine current therapy (Vol. 9, pp. 324, 327). Elsevier Health Sciences. 

35. Mitchell, A. J. (1995). Importance of treatment duration for praziquantel used against 
larval digenetic trematodes in sunshine bass. Journal of Aquatic Animal Health, 7(4), 
327-330. 

36. Mitchell, A. J. (2004). Effectiveness of praziquantel bath treatments against 
Bothriocephalus acheilognathi in grass carp. Journal of Aquatic Animal Health, 16(3), 
130-136. 

37. Mitchell, A., & Darwish, A. (2009). Efficacy of 6-, 12-, and 24-h praziquantel bath 
treatments against Asian tapeworms Bothriocephalus acheilognathi in grass carp. 
North American Journal of Aquaculture, 71(1), 30-34. 

38. Mitchell, A. J., & Hobbs, M. S. (2007). The acute toxicity of praziquantel to grass carp 
and golden shiners. North American Journal of Aquaculture, 69(3), 203-206. 

39. Mitchell, M., & Tully, T. N. (2008). Manual of exotic pet practice (p. 64). Elsevier 
Health Sciences. 
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40. Mitchell, M., & Tully, T. N. (2016). Current therapy in exotic pet practice (pp. 129, 
440). Elsevier Health Sciences. 

41. Noga, E. J. (1996). Fish disease, diagnosis, and treatment (p. 293). John Wiley & 
Sons. 

42. Noga, E. J. (2010). Fish disease, diagnosis, and treatment (pp. 412-413). John Wiley 
& Sons. 

43. Nwani, C. D., Nnaji, M. C., Oluah, S. N., Echi, P. C., Nwamba, H. O., Ikwuagwu, O. 
E., & Ajima, M. N. O. (2014). Mutagenic and physiological responses in the juveniles 
of African catfish, Clarias gariepinus (Burchell 1822) following short term exposure to 
praziquantel. Tissue and Cell, 46(4), 264-273. 
https://doi.org/10.1016/j.tice.2014.05.011 

44. Obiekezie, A., & Okafor, N. (1995). Toxicity of four commonly used 
chemotherapeutic compounds to fry of the African catfish, Clarias gariepinus 
(Burchell). Aquaculture Research, 26(6), 441-445. 

45. Onaka, E., Martins, M., & Moraes, F. (2003). Albendazole and praziquantel efficacy 
against Anacanthorus penilabiatus (Monogenea: Dactylogyridae), gill parasite of 
Piaractus mesopotamicus (Osteichthyes: Characidae). I. Therapeutic baths. Boletim 
do Instituto de Pesca, 29(1), 101-107. 

46. Plumb, J. A., & Rogers, W. A. (1990). Effect of Droncit (praziquantel) on yellow grubs 
Clinostomum marginatumand eye flukes Diplostomum spathaceumin in channel 
catfish. Journal of Aquatic Animal Health, 2(3), 204-206. 

47. Roberts, H. E. (Ed.). (2011). Fundamentals of ornamental fish health (p. 110). John 
Wiley & Sons. 

48. Rosenthal, K. L. (1997). Practical exotic animal medicine (pp. 231, 256). Veterinary 
Learning Systems. 

49. Saint-Erne, N. (2003). Advanced koi care (p. 163). Erne Enterprises. 
50. Santamarina, M. T., Tojo, J., Ubeira, F. M., Quinteiro, P., & Sanmartin, M. L. (1991). 

Anthelmintic treatment against Gyrodactylus sp. infecting rainbow trout 
Oncorhynchus mykiss. Diseases of Aquatic Organisms, 10(1), 39-43. 

51. Schmahl, G., & Taraschewski, H. (1987). Treatment of fish parasites. 2. Effects of 
praziquantel, niclosamide, levamisole-HCl, and metrifonate on Monogenea 
(Gyrodactylus aculeati, Diplozoon paradoxum). Parasitology Research, 73(4), 341-
351. 

52. Schmahl, G., & Mehlhorn, H. (1985). Treatment of fish parasites: 1. Praziquantel 
effective against Monogenea (Dactylogyrus vastator, Dactylogyrus extensus, 
Diplozoon paradoxum). Zeitschrift für Parasitenkunde, 71(6), 727-737. 

53. Sharp, N. J., Diggles, B. K., Poortenaar, C. W., & Willis, T. J. (2004). Efficacy of 
Aqui-S, formalin and praziquantel against the monogeneans, Benedenia seriolae 
and Zeuxapta seriolae, infecting yellowtail kingfish Seriola lalandi lalandi in New 
Zealand. Aquaculture, 236(1-4), 67-83. 

54. Smith, S. A. (Ed.). (2019). Fish diseases and medicine (Appendix B, p. 370). CRC 
Press. 

https://doi.org/10.1016/j.tice.2014.05.011
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55. Stoskopf, M. K. (1988). VCNA SA practice tropical fish medicine (p. 344). [Publisher 
not provided]. 

56. Stoskopf, M. K. (1993). Chemotherapeutics in fish medicine. Fish medicine 
(Appendix V, p. 838). W.B. Saunders. 

57. Székely, C., & Molnár, K. (1990). Treatment of Ancylodiscoides vistulensis 
monogenean infestation of the European catfish (Silurus glanis). Bulletin of 
European Association of Fish Pathologists, 10(3), 74-77. 

58. Székely, C., & Molnár, K. (1991). Praziquantel (Droncit) is effective against 
diplostomosis of grass carp Ctenopharyngodon idella and silver carp 
Hypophthalmichthys molitrix. Diseases of Aquatic Organisms, 11(2), 147-150. 

59. Thomas, A., Dawson, M. R., Ellis, H., & Stamper, M. A. (2016). Praziquantel 
degradation in marine aquarium water. PeerJ, 4, e1857. 
https://doi.org/10.7717/peerj.1857 

60. Thoney, D. A. (1990). The effects of trichlorfon, praziquantel and copper sulphate on 
various stages of the monogenean Benedeniella posterocolpa, a skin parasite of the 
cownose ray, Rhinoptera bonasus (Mitchill). Journal of Fish Diseases, 13(5), 385-
389. 

61. Treves-Brown, K. M. (2000). Applied fish pharmacology (Vol. 3, pp. 203-204). 
Springer Science & Business Media. 

62. Ward, D. L. (2007). Removal and quantification of Asian tapeworm from bonytail 
chub using praziquantel. North American Journal of Aquaculture, 69(3), 207-210. 

63. Whittington, I. D., & Ernst, I. (2002). Migration, site-specificity and development of 
Benedenia lutjanid (Monogenea: Capsalidae) on the surface of its host, Lutjanus 
carponotatus (Pisces: Lutjanidae). Parasitology, 124(4), 423-434. 

64. Wildgoose, W. H. (Ed.). (2001). BSAVA manual of ornamental fish (p. 244). British 
Small Animal Veterinary Association. 

65. Woo, P. T. (2006). Fish diseases and disorders (Vol. 1, 2nd ed., p. 378). CABI. 
66. Woo, P. T., & Buchmann, K. (Eds.). (2012). Fish parasites: Pathobiology and 

protection (p. 220). CABI. 
67. Zhang, X. P., Li, W. X., Ai, T. S., Zou, H., Wu, S. G., & Wang, G. T. (2013). The 

efficacy of four common anthelmintic drugs and traditional Chinese medicinal plant 
extracts to control Dactylogyrus vastator (Monogenea). Aquaculture, 420, 302-307. 

68. Zusková, E., Piačková, V., Machová, J., Chupani, L., Steinbach, C., Stará, A., & 
Velíšek, J. (2018). Efficacy and toxicity of praziquantel in helminth-infected barbel 
(Barbus barbus L.). Journal of Fish Diseases, 41(4), 643-649. 

69. Zusková, E., Piačková, V., Valentová, O., Žalohová, K., & Velíšek, J. (2022). Acute 
toxicity of praziquantel to fish Danio rerio and planktonic crustacean Daphnia magna. 
Veterinární medicína, 67(11), 579-584. 

III. USER SAFETY 

The product labeling contains the following information regarding safety to humans 
handling, administering, or exposed to Prazi-Med™: 

https://doi.org/10.7717/peerj.1857
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USER SAFETY WARNINGS: 
Not for use in humans. Keep out of reach of children. 

Use in well-ventilated area and avoid inhalation. 

Avoid dust formation. Wear eye protection, dust mask, and chemical-resistant gloves 
when handling the drug. 

Avoid contact with skin, eyes, or clothing. Wash thoroughly with soap and water after 
handling, and before eating, drinking, chewing gum, using tobacco products, or using the 
toilet. 

If inhaled and breathing becomes difficult, move victim to fresh air. Seek medical attention. 

If ingested: If the person is conscious, rinse mouth out with water and then drink plenty of 
water. Seek medical attention. 

If in eyes: Rinse eye immediately with water for at least 15 minutes. If symptoms occur, 
seek medical attention. 

Wash skin with soap and water, and launder clothing with detergent. If symptoms occur, 
seek medical attention. 

IV. AGENCY CONCLUSIONS
The information submitted in support of this request for Prazi-Med™ to be added to the 
Index of Legally Marketed Unapproved New Animal Drugs for Minor Species (Index) for 
the treatment of internal parasites (flukes and tapeworms) and external parasites (flukes) 
susceptible to praziquantel in ornamental finfish, except Callichthyidae and Cleridae 
catfish satisfies the requirements of section 572 of the Federal Food, Drug, and Cosmetic 
Act (FD&C Act) and 21 CFR part 516.

A. Determination of Eligibility for Indexing
As part of the determination of eligibility for inclusion in the Index, FDA determined that 
the drug for this intended use in ornamental finfish, except Callichthyidae and Cleridae 
catfish was safe to the user, did not individually or cumulatively have a significant effect 
on the human environment, and that the description of the methods used in, and the 
facilities and controls used for, the manufacture, processing, and packaging of the new 
animal drug was sufficient to demonstrate that the requestor has established 
appropriate specifications for the manufacture of the new animal drug. Additionally, the 
requestor has committed to manufacture the drug in accordance with current good 
manufacturing practices (CGMP).
The Index is only available for new animal drugs intended for use in minor species for 
which there is a reasonable certainty that the animal or edible products from the animal 
will not be consumed by humans or food-producing animals and for new animal drugs 
intended for use only in a hatchery, tank, pond, or other similar contained man-made 
structure in an early, non-food life stage of a food-producing minor species, where 
safety for humans is demonstrated in accordance with the standard of section 512(d) 
of the act. Because this new animal drug is not intended for use in food-
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producing animals, FDA did not require data pertaining to drug residues in food (i.e., 
human food safety) for granting this request to for addition to the index listing. 

B. Qualified Expert Panel 

The qualified expert panel for Prazi-Med™ met the selection criteria listed in 21 CFR 
516.141(b). The panel satisfactorily completed its responsibilities in accordance with 
21 CFR part 516 in determining the target animal safety and effectiveness of Prazi-
Med™ for use for the treatment of internal parasites (flukes and tapeworms) and 
external parasites (flukes) susceptible to praziquantel in ornamental finfish, except 
Callichthyidae and Cleridae catfish. 

C. Marketing Status 

The qualified expert panel recommended that Prazi-Med™ be available as an over-
the-counter (OTC) product for this intended use. The Agency agrees that this product 
can be marketed OTC because the product labeling contains adequate directions for 
use by laypersons and the conditions of use prescribed on the label are reasonably 
certain to be followed in practice. 

D. Exclusivity 

Products listed in the Index do not qualify for exclusive marketing rights. 
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