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Abstract. Clinical and pharmacological, 

organizational and legal, forensic and 

pharmaceutical study of drugs of the 

N01AX03 group for anesthesia was 

conducted. A clinical and pharmacological 

research based on the results of a documentary 

analysis in a retrospective measurement of 

indicators of clinical-pharmaceutical safety of 

ketamine showed that ketamine became the 

first non-inhalation anesthetic. It causes 

dissociative anesthesia with an analgesic 

effect. It is used in emergency surgery, during 

evacuation in combat conditions, in cardiac 

surgery, dentistry, ophthalmology, 

otorhinolaryngology, gynecology. It is 

prescribed for patients with traumatic shock 

and blood loss. The organizational and legal 

research based on the results of the study of the 

marketing, classification, legal, nomenclature 

and legal indicators of drugs with ATC code 

N01AX03 showed the circulation on the 

pharmaceutical market of Ukraine of 

4fourpsychotropic, prescription drugs of 

ketamine in the form of ampoules and vials for 

intramuscular and intravenous administration. 

Forensic and pharmaceutical research based on 

the results of the study of the control regime, 

availability, cases from forensic 

pharmaceutical practice, legal responsibility 

for the illegal circulation of drugs with ATS 

code N01AX03 made it possible to establish a 

direct relationship between the indicated 

indicators. 

Keywords: pharmacy organization and 
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Introduction. Pain of various genesis experienced by patients suffering from traumatological, 

oncological, narcological, comorbid health disorders cause the need for proper and timely medical 

and pharmaceutical care against the background of coronavirus and other infectious diseases [1-9]. 

Today, in Ukraine, the system of guaranteed patient access to drugs of clinical and 

pharmacological, classification and legal, nomenclature and legal groups is not sufficiently 

developed. We have a particularly low level of availability for different contingents of patients of 

prescription drugs, psychoactive drugs and those that are subject to subject-quantitative accounting 

[10-17]. 

Thus, providing patients with medicines for general anesthesia remains a problematic issue. 

Postoperative pain is pain experienced by a patient after surgery. Postoperative pain management is 

an important aspect of anesthesiology. One of the recommended drugs for the treatment of 

postoperative pain is ketamine. 

The purpose of the study was clinical and pharmacological, organizational and legal, 

forensic and pharmaceutical study of drugs of the ATC-group N01AX03 for anesthesia. 

Materials and methods. The study was conducted from December 01, 2022 to March 20, 

2023. The clinical and pharmacological study was conducted using the document analysis in the 

retrospective measurement of indicators of clinical and pharmaceutical safety of ketamine. 

Organizational and legal research was conducted by studying the marketing, classification and legal, 

nomenclature and legal indicators of drugs of ATC code N01AX03. Forensic and pharmaceutical 

research was conducted by studying the regime of control, availability, cases from forensic and 

pharmaceutical practice, legal responsibility for the illegal circulation of drugs with ATC code 

N01AX03. ATC code N01AX03 includes drugs for anesthesia, such as ketamine. More than 50 

normative acts were analyzed; 100 sources of scientific literature on the topic of work; 33 instructions 

for medical use of drugs of group N01AX03; 25 cases from forensic pharmaceutical practice [18-29]. 
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Documentary, retrospective, normative and legal, clinical and pharmacological, classification and 

legal, nomenclature and legal, forensic and pharmaceutical, comparative and graphic methods of 

analysis were used. 

The research of the article is a fragment of research works of Kharkiv Medical Academy of 

Postgraduate Education on "Improving the organizational and legal procedure for providing patients 

with drugs from the standpoint of forensic pharmacy, organization and management of pharmacy" 

(state registration number 0116U003137, terms 2016-2020) and "Pharmaceutical and medical law: 

integrated approaches to the system of drug circulation from the standpoint of forensic pharmacy and 

organization of pharmaceutical business" (state registration number 0121U000031, terms 2021-

2026); Petro Mohyla Black Sea National University on the topic "Conceptual interdisciplinary 

approaches to the drug circulation system, taking into account organizational and legal, technological, 

biopharmaceutical, analytical, pharmacognostic, forensic and pharmaceutical, clinical and 

pharmacological, pharmacoeconomic, pharmacotherapeutic aspects" (state registration number 

0123U100468, implementation period 2023-2028); Luhansk State Medical University "Conceptual 

interdisciplinary approaches to pharmaceutical provision and availability of drugs, taking into 

account organizational and legal, technological, analytical, pharmacognostic, forensic and 

pharmaceutical, clinical and pharmacological, pharmacoeconomic, marketing, social and economic 

competencies" (state registration number 0123U101632, terms 2023-2027). 

Results and discussion. A retrospective and documentary analysis showed that ketamine is 

used in medicine and veterinary medicine for anesthesia. 

Clinical and pharmacological study of ketamine. Ketamine was synthesized in 1962 by the 

American researcher Stevens S. It was first used in the clinic in 1965 by doctors Corssen and Domino. 

In the late 1960s, the drug was used in American soldiers who were in the Vietnam War. Ketamine 

was approved for medical use in 1970 in the USA. Forensic and pharmaceutical analysis showed that 

from 1987 to 2000, twelve deaths related to ketamine overdose were registered in the USA and 

Europe. Ketamine became the first non-inhalation anesthetic. The drug was used in psychiatric and 

other scientific studies [30-33]. 

Ketamine is a structural analogue of phencyclidine. Ketamine inhibits the function of neurons 

in the cerebral cortex and thalamus. In this case, functional disorganization occurs in the midbrain 

and thalamus. This condition is called dissociative anesthesia. Clinical and pharmacological analysis 

characterizes this state by the fact that the patient seems to be awake (opens eyes, swallows, muscles 

contract), but he is not able to analyze sensory stimuli and respond to them [34-36]. 

Ketamine binds to opioid receptors in the brain and spinal cord, which may explain its pain-

relieving effect. After intravenous administration, ketamine causes anesthesia in 30-60 seconds, 

which lasts 10-15 minutes. With intramuscular injection, ketamine causes anesthesia after 3-4 

minutes, which lasts 15-25 minutes. In this case, dissociative anesthesia occurs: the patient's eyes can 

be open, the pupils are moderately dilated, many reflexes are preserved, but they are not protective. 

Characterized by increased tone of skeletal muscles, lacrimation and hypersalivation (increased 

salivation). Uncontrolled movements of the limbs, torso, and head, independent of surgical 

manipulations, are possible. Amnesia often lasts up to 1 hour after regaining consciousness. With the 

introduction of ketamine, blood pressure increases by an average of 25%. Ketamine can significantly 

increase pulmonary artery pressure, pulmonary vascular resistance. Ketamine dilates cerebral vessels, 

increases cerebral blood flow (by about 60%), brain oxygen consumption and intracranial pressure. 

In the body, ketamine is metabolized by demethylation. The main part of the biotransformation 

products is excreted in the urine within 2 hours, but a small number of metabolites can remain in the 

body for several days [37-38]. 

Ketamine is administered intravenously or intramuscularly. The analgesic effect of ketamine 

develops when injected into a vein within 10 minutes. and lasts approximately 2-3 hours. With 

intramuscular injection, the effect is longer. Ketamine is used for mononarcosis and combined 

anesthesia. It is indicated in emergency surgery and at the stages of evacuation, in patients with 

traumatic shock and blood loss during various surgical operations (including cardiac surgery). 

Ketamine is used in combined intravenous anesthesia, as well as in endoscopic procedures, cardiac 
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catheterization, minor surgical procedures, dressings, including in dental, ophthalmic and 

otorhinolaryngological practices. There is evidence of the successful use of ketamine in obstetric 

practice for caesarean section. In children, ketamine is used for induction anesthesia for various types 

of combined anesthesia. Ketamine can be used in combination with neuroleptics (droperidol, etc.) 

and analgesics (fentanyl, promedol, etc.). In these cases, the dose of ketamine is reduced. When using 

ketamine, it is necessary to consider the peculiarities of its general effect on the body. The drug 

usually causes an increase in blood pressure (by 20-30%), an increase in heart rate. Stimulation of 

cardiac activity can be reduced using diazepam. With rapid intravenous administration, respiratory 

depression is possible. To reduce salivation, atropine solution is administered. The use of ketamine 

may be accompanied by involuntary movements, hypertonicity, hallucinatory phenomena. These 

effects are prevented or removed by the introduction of tranquilizers and droperidol. With intravenous 

administration of a solution of ketamine, pain, and redness of the skin along the vein are sometimes 

possible; on awakening, psychomotor agitation and relatively prolonged disorientation are possible 

[39-42]. 

In 2019, the US Food and Drug Administration (FDA) approved the medical use of 

esketamine for anesthesia and pharmacotherapy of depression. Esketamine is a drug for anesthesia 

and pharmacotherapy of depression [43-45]. The antidepressant effect of ketamine is possibly related 

to the action on opioid receptors. In subjects who were simultaneously given ketamine and naltrexone 

(an opioid receptor antagonist), the antidepressant effect disappeared or was significantly reduced. 

The dissociative effect was present in full measure. In this regard, concerns have been voiced that 

ketamine or preparations based on it can cause addiction characteristic of opioids. Ketamine is 

contraindicated in patients with cerebral circulation disorders, with severe hypertension, with severe 

circulatory decompensation, epilepsy and other diseases accompanied by convulsive readiness. 

Caution should be exercised during operations on the larynx (the use of muscle relaxants is necessary) 

[46-48]. 

Organizational and legal study of ketamine. According to the WHO anatomic-therapeutic and 

chemical classification system (ATС codes), drugs with the international non-proprietary name (INN) 

of ketamine are systematized under the ATC code N01AX "Other means for general anesthesia"; 

code subdivision N01AX03 "Ketamine" [49]. The group of drugs N01AX03 is used for induction 

and basic anesthesia during short-term surgical interventions, painful instrumental and diagnostic 

manipulations, patient transportation, treatment of burn surfaces. Also, in anesthesiology, a 

combination of general anesthetics is widely used to reduce the negative effect on geodynamics, 

breathing and quick recovery of consciousness after anesthesia. For this purpose, an NMDA receptor 

antagonist (ketamine) is most often combined with a GABA receptor agonist (propofol). Such a 

combination provides more stable geodynamics due to the adrenergic effect of ketamine, reduces the 

need for narcotic analgesics due to the analgesic effect of ketamine, and provides a pleasant sleep of 

short duration with a quick recovery of consciousness without hallucinations because of propofol. 

According to the results of the classification and legal analysis, ketamine belongs to the 

poisonous classification and legal group. From the moment of entry into force (from October 01, 

2011) of subparagraph 2 of paragraph 1 of the amendments approved by the resolution of the Cabinet 

of Ministers of Ukraine dated January 05, 2011 No. 4 "On Amendments to Resolutions of the Cabinet 

of Ministers of Ukraine dated June 05, 2000 No. 770 and from October 10, 2007 No. 1203" expanded 

the list of narcotic drugs, psychotropic substances and precursors, approved by the Resolution of the 

Cabinet of Ministers of Ukraine dated June 05, 2000 No. 770 (with changes). List No. 2 of Table II 

"Psychotropic substances whose circulation is restricted" was supplemented with the item 

"ketamine". Thus, ketamine is included in the classification and legal group "psychotropic 

substances", and its circulation is carried out in accordance with the Law of Ukraine "On Narcotic 

Drugs, Psychotropic Substances and Precursors", i.e., the activity of ketamine circulation must be 

licensed. According to the nomenclature and legal sign, ketamine is dispensed from pharmacies and 

their structural subdivisions according to the prescription and requirements of health care institutions. 

Marketing study of ketamine. The method of analysis of marketing indicators of drugs was 

described in [24, 50, 51]. Table 1 presents a list of drugs N01AX03 Ketamine. 
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Table 1. List of drugs N01A X03 Ketamine. 

No. Trade name Pharmaceutical form Manufacturer 

1.  
Yesketamine 

Kalceks 

Solution for injections and infusions 5 mg/ml, 

5 ml, No. 5 
JSC "Grindex", Latvia 

2.  Ketamine Solution for injections 50 mg/ml, 2 ml, No. 10 
JSC “Farmak”, 

Ukraine 

3.  
Yesketamine 

Kalceks 

Solution for injections and infusions 25 

mg/ml, 2 ml, 10 ml, No. 5 
JSC "Grindex", Latvia 

4.  Ketamine -ZN Solution for injection 50 mg/ml, 2 ml, No. 10 

Kharkiv 

Pharmaceutical 

Enterprise "Zdorovye 

Narodu" LLC, Ukraine 

 

As can be seen from the data in Table. 1, ATC code N01AX03 Ketamine includes four drugs. 

The two drugs are produced by Ukrainian manufacturers and are available in the form of a solution 

for injections and infusions in ampoules, vials for intramuscular and intravenous administration. 

Subsequently, the registration certificates of ketamine preparations were analyzed (Table 2). 

 

Table 2. Validity of registration certificates of drugs N01AX03 Ketamine. 

No. Trade name Manufacturer 

Registration certificate (RP) 

RP 
Date of 

registration 

End date of 

RP 

1  
Yesketamine 

Kalceks 

JSC "Grindex", 

Latvia 
UA/18939/01/01 10.09.2021 10.09.2026 

2  Ketamine 
JSC “Farmak”, 

Ukraine 
UA/1934/01/01 

unlimited 

from 

28.05.2019 

 

3  
Yesketamine 

Kalceks 

JSC "Grindex", 

Latvia 
UA/18939/01/02 10.09.2021 10.09.2026 

4  
Ketamine -

ZN 

Kharkiv 

Pharmaceutical 

Enterprise 

"Zdorovye 

Narodu" LLC, 

Ukraine 

UA/12951/01/01 

unlimited 

from 

04.06.2018 

 

 

Forensic and pharmaceutical study of ketamine. Further research in the framework of forensic 

pharmacy was aimed at determining the responsibility for the illegal circulation of ketamine 

depending on the control regime (Fig. 1). 

 

http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=C6D814B59CACE989C225874F003C5A20
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=C280907D709395F1C225876B002F283E
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=CC8981C56F4AC8F8C225874F0039BF83
http://www.drlz.com.ua/ibp/ddsite.nsf/all/shlz1?opendocument&stype=EE831C486827FFCDC22585D7003A3344


SSP Modern Pharmacy and Medicine (ISSN 2733-368X), Volume 3 Issue 2, Apr-Jun 2023 

5 

 
 

As can be seen from the Fig. 1, the responsibility for the illegal circulation of ketamine 

depends on the classification and legal group to which ketamine belongs. Thus, if ketamine is 

included in the list of poisonous drugs, criminal liability for illegal trafficking under Article 321 of 

the Criminal Code of Ukraine begins with 5.0 grams [52]. It is noteworthy that the Code of 

Administrative Offenses does not provide for liability for the illegal circulation of ketamine as a 

poisonous drug. 

Now let us consider how the responsibility for the illegal circulation of ketamine will change 

when the classification and legal group is changed. In fig. 1, we see that when ketamine is included 

in the list of psychotropic substances, administrative responsibility appears under Art. 44 of the Code 

of Criminal Procedure (small quantities of psychotropic substances), and criminal liability for illegal 

trafficking is already determined by articles 305-309, 313-315, 317-320 of the Criminal Code. 

However, today we do not have in the order of the Ministry of Health of Ukraine No. 188 the 

corresponding values of small, large, and especially large amounts of ketamine as a psychotropic 

substance, which indicates the impossibility of determining administrative or criminal liability. We 

believe that before the implementation of the Cabinet of Ministers of Ukraine Resolution No. 4 dated 

January 05, 2011 "On Amendments to Resolutions of the Cabinet of Ministers of Ukraine No. 770 

dated June 05, 2000 and No. 1203 dated October 10, 2007" it is necessary to first decide on these 

questions. 

When studying the peculiarities of the formation of the nomenclature-legal group of ketamine 

depending on the classification-legal group, it was established that the prescription status of the drug 

does not change when the classification-legal group is changed (from poisonous to psychotropic), but 

some features must be considered (Fig. 2). 

Thus, until October 1, 2011, ketamine as a poisonous drug was dispensed with a F-1 

prescription from pharmacies of all forms of ownership and was subject to subject-quantitative 

accounting. A prescription for dispensed ketamine is kept for one year, not counting the current one. 

KETAMINE 

Order of the Ministry of Health of Ukraine dated 
August 31, 2007 No. 511 "On the approval of 
large and especially large quantities of 
poisonous and potent drugs that are in illegal 
circulation" 

Large sizes of ketamine: 
Art. 321 part 2 of the Criminal Code of Ukraine 
– from 5.0g to 50.00g 
Especially large sizes: 
Art. 321 part 3 – from 50.00g or more 

Order of the Ministry of Health of Ukraine dated 
August 1, 2000 No. 188 "On approval of tables 
of small, large and especially large sizes of 
narcotic drugs, psychotropic substances and 
precursors that are in illegal circulation" 

Small, large and extra-large sizes of 
ketamine are not defined! 
Art. 44 of the Adnistrative Offenses Code of 
Ukraine, Art. 305-309, 313-315, 317-320 of the 
Criminal Code of Ukraine 

Order of the Ministry of Health of Ukraine dated 
August 17, 2007 No. 490 "On approval of the 
Lists of poisonous and potent drugs" 

Resolution of the Cabinet of Misters of Ukraine 
dated May 6, 2000 No. 770 "On approval of the 
list of narcotic drugs, psychotropic substances 
and precursors": 
Table II List No. 2 "Psychotropic substances, 
the circulation of which is restricted" 

Pharmaceutical legislation 

Forensic pharmacy 
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Since the entry into force of sub-item 2 of item 1 of the amendments approved by the 

resolution of the Cabinet of Ministers of Ukraine No. 4 dated January 05, 2011, ketamine as a 

psychotropic drug is dispensed from pharmacies with a special license to permit work with narcotic, 

psychotropic and precursors. Dispensing is carried out according to a special F-3 prescription (the 

prescription for the dispensed medicine is kept for 5 years, not including the current one). 

 

 
 

Fig. 2. Peculiarities of the formation of a nomenclature and legal group and responsibility for 

violations of the circulation of ketamine depending on the classification and legal group. 

 

Such changes in the legislation can lead to stopping the sale of ketamine, depriving the 

population of Ukraine (in particular, pediatric patients) of the opportunity to receive the necessary 

medical and pharmaceutical assistance and reducing the level of availability of ketamine anesthetics 

for patients. 

Conclusions. A clinical and pharmacological, organizational and legal, forensic and 

pharmaceutical study of drugs of the N01AX03 group for anesthesia was conducted. A clinical and 

pharmacological study based on the results of a documentary analysis in a retrospective measurement 

of indicators of clinical-pharmaceutical safety of ketamine showed that ketamine became the first 

non-inhalation anesthetic. It causes dissociative anesthesia with an analgesic effect. Used in 

emergency surgery, during evacuation in combat conditions, in cardiac surgery, dentistry, 

ophthalmology, otorhinolaryngology, gynecology. It is prescribed for patients with traumatic shock 

and blood loss. The organizational and legal research based on the results of the study of the 

marketing, classification, legal, nomenclature and legal indicators of drugs with ATC code N01AX03 

Forensic and 
psychiatric expertise 

Forensic and 
medical expertise 

Forensic and 
narcological expertise 

Medical law, medical legislation, forensic medicine Forensic and 
pharmaceutical expertise 

FORENSIC PHARMACY, EVIDENCE PHARMACY 

 
PHARMACEUTICAL LAW: 

 
Ketamine 

PHARMACEUTICAL LEGISLATION SOCIAL PHARMACY 

Administrative responsibility 
(Article 44 of the Code of 

Administrative Offenses of 
Ukraine) 

Criminal responsibility 
(Articles 305-309, 313-315, 

317-321 of the Criminal Code 
of Ukraine) 

License for circulation of 
psychotropic drugs 

R 
E 
C 
I 
P 
E 

Order of the Ministry of Health of Ukraine 
No. 490: ketamine is a poisonous drug 

Form No. 1 

Resolution of the Cabinet of Ministers of 
Ukraine No. 770: Ketamine is a 

psychotropic drug 

Form No. 3 

Forensic and 
psychological expertise 

 
 

Orders of the Ministry of 
Health of Ukraine No. 188, 

No. 511 
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showed the circulation on the pharmaceutical market of Ukraine of 4 psychotropic, prescription drugs 

of ketamine in the form of ampoules and vials for intramuscular and intravenous administration. 

Forensic and pharmaceutical research based on the results of the study of the control regime, 

availability, cases from forensic pharmaceutical practice, legal responsibility for the illegal circulation 

of drugs with ATS code N01AX03 made it possible to establish a direct relationship between the 

indicated indicators. 
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