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Introduction: Skeletal remains analysis is a crucial science combining forensic osteology and forensic anthropology. The skeletal examination is done by the concerned at the department of forensic medicine when the police give a requisition for the same1. The police either bring the bundle of bones in a sealed manner or escort the forensic expert to the crime scene. This is to help the administration in providing and maintaining justice. The administration, during the investigation of the alleged crime, requires answers to certain questions, and this paper aims to discuss the possible ways the time since death (post mortem interval) can be estimated from skeletal remains2. Post mortem interval is defined as the length of time between the time of the victim’s death to the time at which examination of the discovered body is done. Skeletal examination is done to search for facts regarding the unknown skeleton remains found, unearthing details regarding culprits who disposed of the dead victim’s body, and unanswered details regarding mass graves from places of war, mass disasters, and also several other reasons when skeletal remains are discovered. The investigative agencies need identification of the bones found, and an opinion regarding the sex, age, height, cause of death, and time since death of the victims whose skeleton remains were discovered3. 
The concerned police brings skeletal remains and requests the forensic experts to provide them with details regarding the nature of the skeleton, sex, height of the victim, opinion regarding the cause of death, and time since death. The anatomical knowledge regarding the bones and physiological changes that occur during life forms the basis on which answers are given to the questions asked by the investigating officer. The bag containing the bundle of bones is first checked for the seals and labelling, and compared with the sample seal and description given with the requisition. The bones are then  placed in an anatomical order, and every single bone examined. 
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The above photo shows one case where bones that were found were subjected for forensic examination and based on anatomical features, articulation of the bones and morphological dimensions, all the bones examined were certified to belong to a human, a male, and to one individual. The height based on measurements of long bones was estimated to be 165 cm to 170cm. based on fusion of cranial sutures, the age is estimated to be between 40yrs to 50 yrs. The post mortem interval was estimated to be less than 6 months. 
Discussion: The bones found are first kept in order and all the bones are identified. The colour of the bones, the morphological features, including length, breadth, girth, presence of cartilage or any other tissues, are noted. During decomposition, the soft tissues get removed first, leaving the skeleton intact. The forces of nature act on the dead body, causing decomposition and removal of the body2.
When a dead body is on the surface of the ground, the body is accessible to the movement of air, insects, and other animals. Both aerobic and anaerobic bacteria, fungi, and viruses destroy soft tissues.  Animals will eat the flesh and nibble/ gnaw at the bones. When the body is underground or covered by a layer of mud, Roots from the surrounding vegetation will grow into the body and take nutrients for the growth of plants and trees. The nature of Earth, such as its pH (acidity/alkalinity), water content, type of soil, temperature, insect and animal activity, influences the rate of decomposition process. An accurate assessment of the post-mortem interval is difficult due to the various forces acting on the body. When the time since death is longer, the estimated PMI becomes more imprecise1-3.
Structurally, the bone cells are called osteocytes. The bone contains organic and inorganic matter as its structural components. The extracellular matrix contains inorganic part, comprising mainly the hydroxyapatite crystals. The organic part has proteins such as albumin and hemoglobin, lipids, collagen, proteoglycans, and water. Some of the methods used for estimating the PMI are:
Radiocarbon (C14) Dating: It can be used for dating organic materials because there is absorption and storage of 14C, which is an isotope of elemental carbon by the living organisms.  Upon death, 14C begins to decay gradually with no assimilation into the body. However, since bones have lower turnover of carbon and due to environmental variation in concentration of 14C, it cannot be used for accurate estimation of PMI.
 Other Radioisotopes 90Sr (Strontium), and 210Po (Polonium), 228Ra (Radium) its decay product 228Th (Thorium), in human bones have been tried, but similar results as using 14C. The ratio of 228Ra/228Th is independent of external factors and depends on the ingestion of 228Ra and holds the prospects of providing the most promising results in estimation of PMI4-6. 
Fluorescence Techniques: Luminol and Ultraviolet-Induced Light: Advantage of being cheaper and faster compared with C14 dating. Luminol is widely used in crime scene investigation for finding blood. It is a chemical compound that produces a blue fluorescence with light in the presence of an activating factor (haemoglobin). Similarly, the UV Light fluorescent method is by observing the width of the reflecting surface from the sample of bone, with a larger area indicating a smaller PMI.7,8 
Proteomics: It is the study of proteins.  Protein content of bones degrades in multiple ways, including deamidation or hydrolysis. Environmental temperature influences the degradation of proteins, with rapid degradation seen in higher temperatures. Some proteins viz., alpha-1-antitrypsin and chromogranin-A, show an increase in concentration with biological age. Prieto-Bonete et al proposed a profile of 32 proteins that can be used to analyse bones with a PMI lower or higher than twelve years. 9,10
Evaluation of Bone Components: MicroRNA, DNA Concentration, and Collagen Degradation: 
Hagelberg et al11 have shown that DNA degradation and PMI are not correlated. It is affected by how bone is preserved in the environment, such as soil composition. Jellinghaus et al12 used a method to measure the ratio of Collagenous to Non-Collagenous protein, and have demonstrated that a significant decrease in this ratio correlates with PMI for males. Joo-Young Na13 did a study regarding the use of microRNA in bones for the determination of PMI for a period of up to two years, but a negative correlation was observed.
Raman spectroscopy: The advantage is that it is microscopic, fast, and nondestructive. The device is portable.  It can be used to detect the collagen and mineral phases that are present in the extracellular matrix. Based on the CH–aliphatic ratio, which is a ratio that represents the organic-to-mineral content, which is the amount of lipids and other organic materials in bone14. However, it has not been possible to correlate the changes in the organic and inorganic components of bone (or as a ratio) in correlation to PMI.
Conclusion: The primary challenge in the estimation of PMI in skeletal remains is the lack of consistent and reliable markers that can be used for forensic purposes.  The choice of methods depends on circumstances in each case and resources that are available. 
Recommendation: Further advancements and research in the field of forensic science are necessary to improve the precision of the estimation of PMI. Further investment in research and development of methodologies is necessary to estimate late PMI. Cooperation is to be encouraged between forensic medicine experts and forensic science teams to provide the highest quality of criminal investigation with accurate and precise evaluation.15, 16
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